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NEW SPRING TEXTS 


Engineering Mechanics 


by L. E. Grinter, Dean of Graduate School 
and Director of Research, University of Florida 


This new text unifies the teaching of statics and 
dynamics by avoiding compartmentalization 
of the field. Opening with a brief history of 
mechanics, the text progresses from the elemen- 
tary to the complex. All special cases and nu- 
merical examples are solved directly from a few 
basic laws with little need for derivation or 
memorization of derived formulas. The clear 
style and simplicity of expression add to the 
book’s teachability. Ready in the spring 


Introduction to 
Engineering Economy 


Revised Edition 


by Baldwin M. Woods, Professor of Engineer- 
ing, University of California; and E. Paul De- 
Garmo, Professor of Mechanical Engineering, 
University of California 


All material is brought up to date, new illustra- 
tive examples and new problems are added, and 
a section on Income Tax Effects is included in 
this revised edition. The book covers the theory 
and procedure for making economy studies in 
various types of engineering and business proj- 
ects. It is designed to make students aware of 
the problems which result from the necessary use 
of capital in engineering projects and to teach 
them how to arrive at the proper decisions re- 
garding the investment of capital in such enter- 
prises. Ready in the spring 
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Merlin G. Spangler 


Professor of Civil Engineering 
lowa State College 


A text specifically designed 
for undergraduate courses 


This book covers the study of soils for highways and 
other means of transportation, and for structural founda- 
tions. 


Written in simple, straightforward fashion and complete 
with illustrations, examples and problems, this new book: 


(1) will acquaint students with the origin, nature and | 
properties of soil as an engineering material; 


(2) will introduce methods of application of the 
principles of mechanics to the problems in design 
and construction which involve the soil. 


467 pages 1951 $5.50 


TEXTBOOK COMPANY 
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Introductory Soil Mechanics 

7 and Foundations 
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by George B. Sowers and 

— George F. Sowers 
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ston, Ill, In a recent letter to the senior author of the 

ern Uni- text, Norman W. McLeod of Imperial Oil 
Limited, Toronto, wrote as follows: 

niversity 

SAVILLE “You and your son are to be warmly compli- 


mented on having turned out such a concise, 
easily read presentation on this subject. I have 
8 enjoyed it very much, and my own impression 
would be that it should find a place as a text- 
book in a great many engineering colleges. The 
.S0N subject matter has been presented in such an 
attractive, uncomplicated manner that it should 
be a popular book with undergraduates par- 
ticularly, and with engineers who wish to be- 


MSBY come familiar with this new engineering field.” 
LAN 
- This text offers a rational, scientific approach to the 
subject of soil mechanics and foundation solution that 
CKMORE is clearly written, easily understood, and based on 
HEATON sound engineering principles. It is written specifically 
men for the undergraduate civil and architectural engineer- 
| ing student, and for the practicing engineer who must 
~ solve soil and foundation problems in his everyday work. 
ALSGROVE Published in 1951 Price: $4.75 
She Macmillan 
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A Transistor of point-contact 
type. Two hair-thin wires control 
current flow in germanium metal. 


It’s helping to win 


the Battle of the Watts 


Laboratories engineer examines Transistor 
oscillator. It is used in Englewood, New 
Jersey, where 10,000 subscribers can per- 
sonally dial distant cities. Transistors gen- 
erate the signals which carry the dialed 
numbers to other towns and cities. Other 
uses are in prospect. 


When you keep down the power needed 
to send voices by telephone you keep 
down the special equipment needed to 
supply that power. A great new power 
saver for telephony is the Transistor, 
invented at Bell Telephone Laborato- 
ries, and now entering telephone serv- 
ice for the first time. 

Tiny, simple, rugged, the Transistor 
can do many of the things the vacuum 
tube can do, but it is not a vacuum tube. 
It works on an entirely new principle 
and uses much less power than even the 
smallest tubes. This will mean smaller 
and cheaper power equipment, and the 
use of Transistors at many points in 
the telephone system where other equip- 
ment has not been able to do the job 
as economically. 

It’s another example of how Bell Lab- 
oratories makes basic discoveries, then 
applies them to improve telephone serv- 
ice while helping to keep its cost down. 


TRANSISTOR FACTS 


Created by Bell scientists. First an- 
nounced in 1948. 

Has no glass bulb, requires no fila- 
ment current or warm-up period. 
Operates instantly when called upon. 
Uses no energy when idle. 


BELL TELEPHONE LABORATORIES 
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: Improving telephone service for America provides careers for creative men in scientific and technical fields. 
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For Your 


ENGINEERING GRADUATES 
many doors are open at 


trace Leding manufacturer of Electronic Digital 
Computers, Electronic and Electric Business Machines, 
Electric Typewriters, Electronic and Electric Time Re- 
cording and Signaling Systems. 


There is a bright future for engineers at IBM because... 
IBM’s business is serving commerce, industry, science and 
government... because its progress is based on the top quality 
of its research, development and production . . . because it 
offers initial training and continuous education to prepare 
for advancement and stimulate professional development ... 
because of its enlightened human relations program. 


Research and Development Engineering . . . includes creative 
application of science to the conception and improvement of 
products and research and study of technical advancements 
for possible application to products. 


Product Release and Product Engineering . . . converting 
established ideas into completed mechanisms and machines 
suitable for quality and quantity production. 


Manufacturing Engineering . . . involves analysis, design and 
procurement of tools, equipment, and facilities for product 
manufacture . . . responsibility for plant layout, methods, 
accounting and control. 


Customer Engineering . . . combining engineering skill with 
ability to deal directly with the customer in the installation, 
maintenance, and function of equipment. 


Applied Science . . . consulting work for mathematicians and 
physicists in the application of machines to the solution of 
scientific and industrial problems. 


For Further Information . . . call the IBM office nearest you, 
or write to B. N. Luther, Employment Coordinating Office, 
International Business Machines, 590 Madison Avenue, New 
York 22, New York. 
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Make your engineering career 


“Better Farm Production’ 


Farm tractors undergo continual year-round test- 
ing. Here engineers impose varying drawbor 
loads . . . supervise electronic transmission tests. 


agricultural production 
depends in large measure upon the 
quality and quantity of farm tractors 
and machines available to farmers 
everywhere. And International Har- 
vester has always considered the 
farmer and his needs its first respon- 
sibility. Your knowledge and enthu- 
siasm stand behind our ability to meet 
that responsibility. 

We need engineers with degrees in 
‘mechanical, industrial, metallurgical, 
chemical, agricultural and electrical 
engineering, and engineering mechan- 
ics. We need engineers for training 
programs, product designing, testing 
programs, for research and experi- 
mentation in nearly all IH divisions. 

The engineer who comes to Har- 
vester invests his education in a 
sound, well-managed, progressive and 


growing company. He becomes a key 
figure in helping to supply the ma- 
chines that underwrite the produc- 
tion facilities of the nation’s most vital 
industries. 

If you are interested in a career in 
the engineering fields mentioned 
above, with a good, progressive com- 
pany, then we suggest you write to 
F. D. MacDonald, Education and Per- 
sonnel Department, International 
Harvester Company, 180 N. Michigan 
Avenue, Chicago 1, Illinois. 


INTERNATIONAL 
HARVESTER 


of farm equip t for easier, more profit- 
able farming . . . trucks for better transport . . . in- 
dustrial power for road-building and earth-moving 

. refrigeration for better preservation of food 
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Of course, we’re proud of the wealth of engineering equip- 
ment we’ve assembled at our new General Motors Technical 
Center in Detroit and at the headquarters of our various 


cey 
na- divisional engineering groups. 
_ But, the newest and finest technical equipment is only as 
ital 
effective as the capabilities of the men who use it. So— 
ie quite naturally—we search your graduation classes for the 
1ed top talent we can get to join our engineering staffs. 
om- 
oe Further, we make every effort to supply these young gradu- 
er. ates with a job environment which — like their under- 
nal graduate life—stimulates and inspires them to their 
intellectual best. 
For we know that only by feeding such brain power the 
high octane fuel of sensible encouragement and reasonable 
AL opportunity can we continue to enjoy GM leadership in so 
1, many areas of engineering advancement. 
of it- 
ving GENERAL MOTORS CORPORATION 


Personnel Staff, Detroit 2, Michigan 
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20 years 


Baldwin-Emery’s 


At Testing Headquarters, after five years of development, Baldwin-Emery’s 
new SR-4 FGT Testing Machine is now being produced in quantity. The most 
versatile of all universal testing machines, incorporating an electric weighing 
system and electronically-controlled loading mechanism, it is the first really 
basic change in materials testing equipment in the past twenty years. 

With a 50,000 lb. capacity, this SR-4 FGT Testing Machine has these 
characteristics which contribute to its remarkable performance: a single reversing 
screw drive . . . a single convenient specimen location for both tension and 
compression tests . . . automatic cycling of load . . . high speed response to 
dynamic as well as static loads . . . extreme structural rigidity . . . ability to feed 
back output from the load cells and SR-4 extensometer for control purposes. . . 
ability to record load vs. strain statically with the Baldwin-Peters SR-4 recorder 
as well as dynamically with oscillographs or oscilloscopes. 


IT IS THESE CAPABILITIES WHICH MAKE THIS MACHINE SO VERY VERSATILE: 
1. Static tension, 3. Alternating load cycling 5. Creep, stress rupture, 
compression, flexure for fatigue testing between and relaxation tests. 


and torsion tests. fixed load points or fixed 6. As a straining frame for 
2. Top center zero deflection points. experimental stress analy- 
for complete reverse sis using Stresscoat, strain 
load cycle. 4. Shock tests on structures. gages and photoelasticity. 


To learn more about this new testing machine, please write 
for Bulletin 4202 to: Dept. 2218, 
Baldwin-Lima-Hamilton Corp., Philadelphia 42, Pa. 
TESTING HEADQUARTERS 


BALDWIN = LIMA - HAMILTON 


General Offices: Philadelphia 42, Pa. +* Offices in Principal Cities 
In Canada: Peacock Bros., Ltd., Montreal, Quebec 
8 
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for Graduate Engineers 


Two-year Graduate Training Course at 
Allis-Chalmers offers unequaled breadth 
of industrial experience. 


HE in one organization, graduate engineers can work with the basic 
machinery of nearly every major industry: electric power, mining, 
cement, chemical processing, agriculture, construction, public works. They 
can take part in research, product and process engineering design, manu- 
facturing, application, sales, service. 

There’s opportunity to try, first hand, many types of work in many in- 
dustrial fields and make a wise choice for future satisfaction and success. 
Trainees help choose their training locations, can change their course as 
they go along. Management representatives assist with guidance and advice. 

The Allis-Chalmers GTC has operated since 1902. Many company execu- 
tives are among its graduates, and take a keen interest in the program. 


This 9Y2 x 15 A-C ball 
mill is installed in a large 
southwestern cement 
mill. A 700 hp Allis- 
Chalmers synchronous 
motor drives it, 


Allis-Chalmers 25,000 kva transformer under- 
going surge tests at the West Allis Works. Test 
floor is one of many GTC. training stations. 


Get complete information on the course 
from the nearest Allis-Chalmers District 
Office, or by writing to Allis-Chalmers 
Mfg. Co., Milwaukee 1, Wisconsin. 
A-3929 
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ENGINEERING 


PHYSICAL CHEMISTRY OF METALS 


By L. S. DarKEN and R, W. Gurry, U. S. Steel Corporation, Kearny, New 
Jersey. McGraw-Hill Metallurgy and Metallurgical Engineering Series. 
535 pages, $8.50 


This text is designed to present the fundamental aspects of the physical chem- 
istry of the metallic state and metallurgically related substances to metallurgists 
with a minimum knowledge of physical chemistry and to chemists with a mini- 
mum knowledge of metals. The first part is devoted to a description of the 
solid and liquid states of metals and alloys. In the second part, chemical thermo- 
dynamics is developed from first principles and related directly to metallurgical 
examples. 


HYDROMETALLURGY OF BASE METALS 


Editor-in-Chief, Georce D. VAN ArspALE. Prepared with the assistance 
of The Dorr Company Staff. In press 


Dealing with the chemistry of the leaching of the base metals, this ready refer- 
ence includes historical material; process and plant descriptions; current operat- 
ing data from the field; equipment and materials of construction; economic 
considerations; preparatory steps; and the future of leaching processes. 


INTRODUCTION TO THE THEORY OF PLASTICITY FOR 
ENGINEERS 


By Oscar HorrMan, Case Institute of Technology and Grorce Sacus, 
Syracuse University. 276 pages, $6.50 


A text stressing practical applicability, this volume offers an introduction to 
the fundamental concepts and applications of the theory of that branch of the 
mechanics of continua dealing with stresses and strains in ductile metals sub- 
jected to plastic flow. Applications are included to problems involving small 
and large plastic strains, and further application to the theory of metal forming 
processes is discussed. An excellent text for student or practicing engineer. 


HISTORY OF STRENGTH OF MATERIALS 
By S. TimosHENKO, Stanford University. 452 pages, $10.00 


Here is a book for engineering mechanics students who, having a knowledge of 
strength of materials and theory of structures, wish to pursue their search 
through the history of development of these sciences from the beginnings to 
the present. The book includes short bibliographies of ——e scientists 
and engineers who have made major contributions in the field 


Send for copie 


 McGRAW - HILL 
330 West 42nd Street 


on ap 


sens 
eee 
te 


McGRAW-HILL 


ENGINEERING MANUFACTURING METHODS 
: By Gripert S. SCHALLER, University of Washington. 613 pages, $7.00 


. An important new text for the standard course in manufacturing processes cov- 
ering all the major aspects of engineering manufacture. Founding, machining, 
and welding are presented at length, while hot shaping, cold shaping, thermal 
treatment, and engineering materials are treated in less detail. The section on 
metal-casting and welding are outstanding. Full consideration is given to re- 
cent technological development and newer engineering materials. Manufactur- 
ing methods are closely correlated with engineering design and materials. 


MACHINE TOOL OPERATION. New 4th Edition 


Part I. Measuring Instruments, Bench Work, Drill Press, Lathe, and 
Work at the Forge 

Part II.—Shaper, Planer, Milling Machine, Grinding, Hydraulics, Band 

e Saws, Metallurgy and Cutting Tools 


By Henry D. BurcHarpt and AARON AXELROD, Bayonne Vocational & 
Technical School. In press ‘ 


This long awaited revision is a thorough modernization and reorganization in- 
cluding all important recent advances in techniques, tools, practices, and pro- 
cedures, and teaches students to operate machines intelligently and safely. 
Emphasis is upon fundamental principles of construction and operation of basic 
R machines. 


MATERIALS HANDLING 


By Joun R. Immer, American University. 591 pages, $8.00 


A practical book based solidly on case studies, this text emphasizes the engineer- 
ing and business aspects and organizational problems as well as providing a 
comprehensive survey of the use, application, function, and description of equip- 
7 ment. Here is a treatment of specific techniques, costs, and organization point- 

ing out the underlying theories of materials handling for the engineer, manager, 
8 student, or layman. 


MECHANICAL INSPECTION 


By W. H. ArmstronG, The Pennsylvania State College. The Pennsylvania 
State College Industrial Series. 361 pages, $5.50 


of A very practical manual with great simplicity of presentation as a strong recom- 
h mendation, this book will train inexperienced men and women as inspectors in 
0 machine shops and other related industries. Designed primarily for use in tech- 
ts nical institutes, vocational industrial school, and industrial training programs, 


it is also sufficiently detailed for self-instruction. 
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SURVEYING: THEORY AND PRACTICE. New 4th Edition 


By Raymonp E. Davis, formerly of University of California, and FRANCIS 
S. Foote, University of California, Berkeley. Read for fall classes 


This leading text and reference, thoroughly revised, covers elementary phases in 
considerable detail: fundamental relationships and techniques, operations com- 
mon to all branches of surveying, and practice as extended to entire surveys. 
Much new material has been added. Emphasizing precision of measurement, 
computation, and plotting, this text is extremely thorough in its correct and 
clear treatment. 


WATER SUPPLY AND SEWERAGE. New 3rd Edition 
By E. W. Sree, University of Texas. 582 pages, $8.00 


Complete revision of this text brings to the student in one volume a concise pres- 
entation of the essential theories and practices in the design and operation of both 
water and sewage works. Uncluttered with extraneous detail, the text includes 
a basic discussion of materials, construction, conduits, pumping, and sanitary 
maintenance. 


ESTIMATING CONSTRUCTION COSTS 
By R. L. Peurtroy, A. and M. College of Texas. 315 pages, $5.50 


A well-organized book presenting the principles involved in estimating costs of 
the construction of engineering projects, including labor, equipment, materials, 
and operational expenses, here is a valuable volume for the civil engineer, 
architect, estimator, and contractor. 


ENGINEERING DRAWING. New 8th Edition 


By Tuomas E. Frencu and CHarLes J. ViercK, Ohio State University. 
715 pages, $6.00 (Textbook edition) 


A new and reorganized edition vastly improved, this text is an established leader 
in the field of engineering drawing for students in colleges and technical schools 
and a valuable reference in the engineering library. It includes orthography, 
pictorial drawing, illustration, perspective, and dimensioning. Over a million 
copies of this famous encyclopedia of engineering drawing are now in print. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street New York 36, N. Y.. 
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The Professional Engineer — 


Ascending to New Heights or Leveling Off to Mediocrity? 


By W. R. WOOLRICH 


President of the American Society for Engineering Education and 
Dean of Engineering, University of Texas 


For more than four decades the 
Founder and associated engineering so- 
cieties have been making some effort to 
bring together all of the professional engi- 
neers of the United States as a unified 
group. Their problem is not unlike that 
which faced the Continental Congress 
when that body labored with the task of 
bringing together the people of thirteen 
states each with a high premium on their 
political freedom. 

The first organizational attempt to 
unify the engineering professions was ini- 
tiated in 1920 by the Founder societies 
when a Federation of American Engi- 
neering Societies was formed with the 
American Engineering Council as its op- 
erational staff. By 1924 this organization 
structure was changed and then evolved 
the American Engineering Council as a 
single unifying agency. 

The early activity and progress of the 
American Engineering Council was effec- 
tive from its point of vantage in Wash- 
ington, D. C. but its financial structure 
was not one that could withstand the vicis- 
situdes of a sustained depression. Dissen- 
tion about both the function and financial 
support of this Council led to its complete 
abandonment by 1938, another depression 
fatality. 


Growth of ECPD, NSPE, EJC 


While the American Engineering Coun- 
cil was experiencing a loss of national so- 
ciety moral and financial support, there 
was organized in 1932 the Engineers’ 
Council for Professional Development 
dedicated to promote the professional 


growth and status of engineers and po- 
tential candidates of engineering from the 
period of pre-college preparation thence 
through college and pre-registration to 
final recognition as a member of the pro- 
fession. 

During this same period of the rise of 
the ECPD, an active segment of the pro- 
fessional engineers registered in the sev- 
eral states founded the National Society 
of Professional Engineers in 1934 and 
established headquarters in Washington, 
D. C. Full membership in this organiza- 
tion was limited to those who were recog- 
nized by state registration as professional 
engineers. Many of the services per- 
formed by the American Engineering 
Council for the engineering profession at 
the national capital were taken up by the 
NSPE as the ACE closed its doors in 
1938. 

In 1941, the several Boards of Directors 
of the Founder Societies created a Joint 
Conference Committee made up primarily 
of their retiring Presidents and Executive 
Secretaries. This group after four years 
of deliberations established, with the ap- 
proval of their respective Boards, the En- 
gineers’ Joint Council. 

It was this Council together with the 
National Society of Professional Engi- 
neers that in July, 1952, secured the Con- 
gressional recognition of engineering as a 
profession in a directive which Congress 
gave to the Salary Stabilization Board of 
the United States. This statute exempted 
professional engineers employed in a pro- 
fessional capacity from further wage and 
salary controls on the same basis as mem- 
bers of the medical and legal professions. 
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Unionization of Engineering 

This recognition immediately brought 
forth a stepped-up activity of the inde- 
pendent bargaining engineering unions. 
Any permanent legislation by Congress 
which would recognize engineering as a 
profession would curtail the field of ac- 
tivity of engineering collective bargaining 
agencies. 

Their published reports show that on 
December 31, 1952, the independent bar- 
gaining groups of engineering employees 
as independent unions were activated as 
The Engineers and Scientists of America 
(ESA). It was their hope that by the 
time of their first annual meeting in Los 
Angeles in February of 1953, the forty 
thousand members of the local groups 
would unite into one national organiza- 
tion, the ESA. The interim President, 
Mr. Joseph Amann, announced: “Repre- 
sentatives of Engineers and Scientists of 
America are prepared to meet other labor 
leaders and Senator Taft to discuss 
amendments to the Taft-Hartley Act, pro- 
vided a meeting can be arranged. Engi- 
neers and Scientists of America is the 
only national organization whose members 
engage in collective bargaining with their 
employers to speak for the approximately 
400,000 employed non-supervisory profes- 
sional engineers and scientists who are so 
vital to our national defense and to our 
way of life.” 

The Vice-President of the newly formed 
ESA, Mr. John Taft, at an open meeting 
at Summit, N. J., November 19, 1952, out- 
lined the activities through which they 
expect to carry on their promotion. The 
first activity mentioned was announced as 
“Representation of engineering and sci- 
entific employees before government bod- 
ies, colleges, political groups, ete. for the 
purpose of ‘setting things straight’ with 
regard to engineer’s views on matters of 
interest to them.” 

Following his formal talk at Summit, 
Mr. Taft stated: “ESA expects to conduct 
an ‘Industry Evaluation’ program in 
which it will study the working conditions, 
salaries, fringe benefits, etc. of various 
large firms. The result of the study will 
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be made available to college students as 
well as to the engineering and the scientific 
profession for their information and guid. 
ance.” He further revealed that ESA 


. plans to organize student chapters at 


major engineering colleges and defended 
this plan by stating that professional so- 
cieties have student chapters and that his 
organization is entitled to the same pre- 
rogative. 

The previous surveys of the National 
Societies Committee prepared in May, 
1946 indicated that as of that date less 
than five per cent of the engineers ques- 
tioned favored a certified union. Those 
who opposed the union of engineers did 
so usually on the basis that by unionizing: 


1. Individual initiative would be re- 
stricted. 

2. Individuals would be regimented by 
the union organization. 

3. A “typing” of engineering positions 
and a “leveling” of salaries would re- 
sult. 

4. Professional status and prestige of 
engineers would be damaged if not 
lost entirely. 

5. Individual advancement and recogni- 
tion of individual achievements would 
be stifled. 


Probably our democratic process of our 
unifying engineering councils has been too 
slow to keep pace with the rapid strides 
made by the engineering profession. The 
Engineers’ Joint Council, the Engineers’ 
Council for Professional Development and 
the National Society of Professional En- 
gineers now face the alternative of speed- 
ing up their coordinated effort to improve 
the professional status of the recognized 
engineer or giving way to a less discrimi- 
nating group of union engineers who 
would like to speak for all of us on the 
workman’s side of the collective bargain- 
ing conference table. 


Responsibility of American Industry 


American industry has also much at 
stake in this situation and much of the 
corrective work in our present salary 
scales must come from the employers of 
engineers. There is little about which to 
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quarrel by the engineering profession as 
related to beginning salaries for men with 
Bachelor’s, Master’s or Ph. D. degrees in 
engineering, but the scales of advancement 
have been woefully neglected by a large 
portion of American industry. If man- 
agement would do its part, the spread in 
salaries for professional engineers must 
be greatly increased for men of three, 
five, ten or twenty years of service com- 
mensurate with the beginning salaries if 
the engineering unions are to be effec- 
tively answered. 

The engineers of less than average abil- 
ity ean generally be given a salary lift by 
a collective bargaining agreement. In the 
leveling off process he gains at the ex- 
pense of those who are above the average. 
When a union is first established there 
may be even a higher average wage than 
could have been obtained by individual 
contract by superior engineers. But the 
future is not too bright in collective bar- 
gaining for the advancement of men of 


creative genius and individual. profes- 


sional abilities. Collective bargaining is 
never inspirational to the man of creative 
talents and recognition cannot be readily 
afforded him other than as part of a col- 
lective group. 


Role of the Engineering Societies 


In this emergency may we look to the 
Engineers’ Joint Council, the National 
Society of Professional Engineers and 
the Engineers’ Council for Professional 
Development to effect a program for the 
elevation of the professional engineer to 
new heights of accomplishment. We urge 
that American industry follow the leader- 
ship of some of the associated member 
companies of the American Society for 
Engineering Education and revise their 
salary scales for the advancement and 
recognition of engineers to levels com- 
mensurate with their professional con- 
tributions. 

More recently, the Engineers’ Joint 
Council has greatly broadened its base of 
membership to offer participation by a 
selected group of additional professional 
engineering societies. The American So- 
ciety for Engineering Education has ac- 
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cepted membership within this Council. 
Past President Thorndike Saville is the 
appointed representative of the American 
Society for Engineering Education and in 
the reorganization of EJC at the session 
of January 24, Dean Saville was named 
its Vice-Chairman. He is our spokesman 
in this expanded program. 

The future of engineering as a profes- 
sion in North America depends upon the 
ability of the engineering colleges to ad- 
vance their education to new levels of pro- 
fessional achievement. The incentive for 
both students of engineering and the en- 
gineering colleges, however, is in the 
hands of those who direct the progress of 
the graduates after they leave the college 
halls. 

The answer to either the students of the 
engineering colleges or to the man who 
plans to grow is not unionism. The re- 
ward for which the professional engineer 
strives is a composite of full recognition 
and appreciation for the manpower prod- 
uct of the engineering colleges by those 
who employ, advise and direct. The com- 
pensation should be commensurate with 
the abilities and contributions of each in- 
dividual of the profession. It is essential 
that the salaries for men of accomplish- 
ment and years of service shall be an in- 
centive to the men entering the profession. 

We need, now, positive constructive ac- 
tion in this emergency by our constituted 
leadership of the engineering profession. 
The evolving Constitution of our unity or- 
ganization does not authorize autocratic 
action so essential in emergencies to the 
preservation of our national government 
but we must face this problem of union- 
ism vs. full recognition as professional en- 
gineers before the eyes of: all Americans 
with decisiveness and constructive action. 
It will require an all-togetherness and 
unanimity of purposefulness to meet the 
rising trend to legalized mediocrity 
through collective bargaining. If we, as 
professional engineers, are as effective in 
applying the principles of management as 
we boast, then our unity organization can 
find the answer without our turning to 
dictatorial government agencies for a 
solution. 


Do You Know That 


B® The program for the Annual Meeting 
—University of Florida, June 22-26— 
strongly emphasizes the influence which 
the rapid advances in science and technol- 
ogy are exerting upon engineering edu- 
cation. The Councils, Divisions, and Com- 
mittees have diligently planned confer- 
ences and General Sessions to bring to 
the membership some of the nation’s fore- 
most authorities on the vital problems af- 
fecting engineering education. We are 
anxious to tell you all about it, but it 
would take half of this issue of the Jour- 
nal. So here’s a once-over-lightly synop- 
sis of some one hundred and fifty papers 
which will appear on the program. 


B® A challenging General Session fea- 
turing nationally eminent speakers on 
“Encouragement of Fundamental Re- 
search as an Aid to Education in Engi- 
neering” has been arranged by the Re- 
search Council for Wednesday morning. 
The ECRC program will also include a 
conference on research developments in 
the South, and another on the ever knotty 
problems of Contract Relations with the 
Government, in addition to its traditional 
Banquet on Tuesday evening. 


& Our Administrative Council (ECAC) 
is planning a timely General Session deal- 
ing with relationships between education 
and the engineering profession. This will 
also inelude some interesting developments 
in the articulation of high school and col- 
lege studies, a current problem being de- 
veloped by the Committee on Secondary 
Schools. 


®& Invitations to attend the Annual 
Meeting are being extended to engineering 
colleges throughout the world (except for 
Malenkov’s proletariat). In addition to 


the International Night Dinner, which has 
become a distinctive event at the Annual 


Meeting, the International Relations Com- 
mittee of ECAC is planning a conference 
program, featuring a number of speakers 
who are shaping the government’s pro- 
gram of technical assistance to foreign 
countries. 


Bb Mathematicians and engineers alike 
will be interested in the two conferences 
on “Programing for Electronic Digital 
Computers” by Dr. J. H. Curtiss, Chief of 
the National Applied Mathematics Lab- 
oratories of the Bureau of Standards. 
This is an unusual opportunity to enlarge 
upon our knowledge of this development 
which is revolutionizing higher mathe- 
maties and engineering. Several of the 
other mathematics conference papers have 
the intriguing titles “Let the Pythagoras 
Do It” and “The Mental Constructs of 
Science.” 


Bm A repeat on last year’s successful 
conferences on atomic energy will be 
staged again this year, with outstanding 
atomic energy authorities. 


®& Here is a unique opportunity to or- 
ganize a prospecting party and make your 
trip profitable! Mineral Engineering is 
scheduling a paper on “Oil Possibilities 
in the Southeast,” by a noted Florida state 
geologist who should know. We hope that 
he’ll drop a few hot tips. 


Bb Engineers and economists will be in- 
terested in the outstanding program of 
the Engineering Economy Division, fea- 
turing a number of prominent economists 
from industry. 


®& Civil Engineering, as usual, has come 
through with an outstanding and varied 
program. One conference will deal with 
“The Place of the Doctor’s degree in Civil 
Engineering,” another with “Transporta- 
tion Engineering,” and still others on 
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“The Integration of Graduate Work by 
Means of Analogues.” The Fluid Me- 
chanics advocates will have their confer- 
ences dealing with Instrumentation, Sani- 
tary Engineering, and Hydraulics. Also, 
there is an interesting conference entitled 
“Professional Skills as Tools in Develop- 
ing Initiative and Originality,” sponsored 
jointly by the Civil Engineering and Edu- 
eational Methods Divisions. The Civil 
Engineering and Architectural Divisions 
are scheduling a conference on the Train- 
ing of Engineers for the Construction In- 
dustry. 


» Chemical Engineering will feature 
the teaching of instrumentation in Chemi- 
eal Engineering, with a distinguished 
panel of speakers. 


® The Electrical Engineering Division 
is planning a unique series of open-forum 
discussions relating to various areas of 
electrical engineering instruction, designed 
to identify some of the more acute prob- 
lems in this field and discuss new trends 
and subject matter integration. 


& The Educational Methods Division is 
doing an active and very effective job in 
intra-curricular coordination, as well as in 
investigating vital areas of teaching im- 
provement. This is reflected in unusual 
conference titles such as “Developing 
Originality in Terms of New Tools of 
Engineering,” “Educational Research,” 
“Subject Matter Integration,” “Profes- 
sional Skills as Tools in Developing Ini- 
tiative and Originality.” 


B® Engineering Mechanics has several 
unusual conferences devoted to “Objec- 
tives in Advance Design,” “Presentation 
of Undergraduate Mechanics” and a 
luncheon talk on Engineering Leadership. 


® Engineering Drawing can always be 
counted on for stimulating and educa- 
tional programs and this year’s confer- 
ences on widely varying subjects will be 
of vital interest and a real challenge to 
drawing teachers. 
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B® In addition to several joint confer- 
ences with the Divisions of Engineering 
Drawing and Civil Engineering, the Ar- 
chitectural Engineering Division is plan- 
ning a discussion centered around “Archi- 
tectural Engineering Curricula” at vari- 
ous universities. 


B® The energetic and rapidly growing 
Relations with Industry Division has top- 
flight conferences centered around the 
themes “The Impact of Recent Industrial 
Trends on the Engineering Profession,” 
“Education-Industry Cooperation for 
Promoting Pre-College Preparation,” and 
“Education-Industry Cooperation on Fac- 
ulty Employment in Industry.” These 
conferences will be of great interest to 
our members from industry, as well as 
to educators. 


B® The Humanistic-Social Division and 
English Division have formulated interest- 
ing programs dealing with “The Challenge 
of the Creative,” “Meeting the Practical 
Problems,” “New Directions in the Hu- 
manistic-Social Program,” and one with 
the provocative title “How Can the Hu- 
manistic-Social Studies Contribute to the 
Professional Development of the Engi- 
neer?” 


® For a refresher, try this one of the 
Evening Engineering and Graduate Stud- 
ies Divisions—‘Graduate School Tradi- 
tions, Are They Adequate For Expanding 
Nation-Wide Programs in Graduate En- 
gineering Education?” We hope that 
they get an answer to this vexing prob- 
lem which confronts many engineering 
colleges. 


B® The Graduate Studies Division also 
has a conference program on “The Na- 
tional Science Foundation and its Rela- 
tion to Engineering Colleges.” 

B Industrial Engineering is featuring 
conferences on “Quantative Measures in 
Industrial Engineering,” “Industrial En- 
gineering Practices in Industry” and 
“Materials Handling.” 


B® A distinctive feature started last year 
was a conference by the Engineering Li- 
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braries Committee which has been widely 
acclaimed by technical journals through- 
out the country. This year’s conference 
will again deal with engineering literature 
and its importance in engineering educa- 
tion. 


pw All young engineering teachers will 
want to attend the eventful and imagina- 
tive program consisting of three confer- 
ences, a luncheon, and a dinner, arranged 
by the ASEE Committee on Young Engi- 
neering Teachers. The prize winning pa- 
pers for the Young Engineering Teachers’ 
Contest will be presented on Tuesday 
afternoon, along with several papers, one 
having the intriguing title, “The Young 
Engineering Teacher—His Responsibili- 
ties and Frustrations.” Another of their 
conference papers is entitled, “The Second 
Look—Or a Double Take” and still an- 
other has a live demonstration entitled 
“Reflections” by an anonymous performer. 


B® Technical Institute teachers are as- 
sured of an exceptionally informative pro- 
gram dealing with some of their more 
acute problems in the conferences dealing 
with “Technical Institute Relations with 
the Publie,” “The Role of Technical In- 
stitute Education in the Years Ahead,” 
and numerous other highly pertinent sub- 
jects. 


The Cooperative Education Division 
will hold a elinie to dissect current prob- 
lems in cooperative education, as well as a 
conference on Observations of the Co- 
operative System of Education. 


& Crystal-gazing is the distinctive fea- 
ture of the Aeronautical Division in its 
unusual conference “The Aeronautical 
Curriculum of Tomorrow.” 


B® Mechanical Engineering offers an in- 
teresting and varied program including a 
conference on “What is Our Job in Heat 
Power-Education or Research?” One of 
the papers has the alluring title “So You 
Want to be Promoted.” Interesting pro- 
grams are also planned by the Machine 


DO YOU KNOW THAT— 


Design and Manufacturing Processes Com- 
mittee and the Division will have a dinner 
to top off the program. 


B The General Session on Tuesday 


‘morning will feature talks by Dr. Hillis 


Miller, President of the University of 
Florida, and our own President Woolrich, 
as well as another speaker of national 
prominence. A unique feature this year 
will be a General Session on Monday 
afternoon, at which time there will be an 
open-forum discussion on some of the 
principal projects of the Society, inelud- 
ing the work of the Committees on Evalu- 
ation of Engineering Education, Teaching 
Aids, Promotion of Ethical Standards, 
and Engineering Manpower. This will 
provide an opportunity for the member- 
ship to express their ideas on some of the 
principal Society projects. 


® The Banquet will again be on Thurs- 
day evening, at which time there will be a 
noted speaker and the Lamme and George 
Westinghouse Awards will be presented 
to recipients. A new feature this year 
will be the presentation of two awards for 
the prize-winning papers by young engi- 
neering teachers—an innovation which 
has proven exceedingly popular with the 
younger members of the Society. 


B® The University of Florida Local 
Committee has done a superb job in plan- 
ning general entertainment for Wednes- 
day evening and an irresistible program 
for the ladies, including visits to many of 
the entrancing vacation attractions of 
Florida, and even sitter service and en- 
tertainment for the kiddies. 


B® Here is an unusual opportunity to 
expand your outlook on engineering edu- 
cation, enhance your professional values, 
make new and stimulating contacts, and 
to combine all of this with a good time. 
Why not mark it on your calendar now 
—June 22-26, University of Florida. 


B® See you in Florida. 


ARTHUR BRONWELL 
Secretary 
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The University of Florida 


For many who come to Florida in June, 
1953 to attend the Annual Meeting of the 
American Society of Engineering Educa- 
tion it will mean revisiting a State where 
they have found many delightful days of 
vacationing at other times. It likewise 
will mean a surprising satisfaction to all 
to find a spirit of economic importance, 
developed out of industrial and agricul- 
tural growth. 

The University of Florida takes pride 
in the knowledge that it has made and 
continues to make valuable contributions 
to that growth. 

The University is happy that the Amer- 
ican Society of Engineering Education 
has seen fit to hold its Sixty-First An- 
nual Meeting in connection with the Cen- 
tennial Celebration of its founding. 

The beginnings of the University go 
back one hundred years, back to days 
when its first College of Arts and Sciences 
opened in 1853. With the passage of the 
Morrill Act, the College of Agriculture, 
College of Engineering, and the Agricul- 
tural Experiment Station came into being. 

It is a matter of special interest to edu- 
eators that as far back as 1905, the State 
Legislature wisely abolished the then ex- 
isting six State Colleges and provided for 
two new institutions of which the Univer- 
sity of Florida is one. This Act of the 
Legislature provided for a Board of Con- 
trol composed of seven members repre- 
senting the seven geographical sections of 
the State, all serving without compensa- 
tion except for travel and incidental ex- 
penses, and gave to this Board supervision 
over the two newly created institutions. 

This simplified program of operation of 
the two institutions of higher learning has 
meant much to the State and to the Uni- 
versity. Some years ago a move made by 
the University was the adoption of lower 
and upper division categories for under- 
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graduate education. Under this program 
the student is given basic comprehensive 
courses and essential background courses 
for the specialized fields during the first 
two years. The junior and senior years 
are devoted to studies in the several spe- 
cialized colleges. 

There has been the closest cooperation 
among the lower and upper divisions, re- 
sulting in a smoothly functioning program 
and enabling the student to qualify fully 
and promptly for his chosen specialized 
field. 

The home of the University of Florida 
is Gainesville, a city of not more than 
30,000 in population situated in the roll- 
ing highlands of Central Florida about 
midway between the Atlantic Ocean and 
the Gulf of Mexico. Extremes of heat 
are unknown and frost rarely occurs, and 
these favorable conditions, together with 
relatively slight variations in humidity, 
insure an equable climate ideally suited 
for study, recreation and rehabilitation. 

While the State of Florida is often 
thought of as a winter resort and play- 
ground, the citizens of the State, many 
years ago, realized the need of developing 
the many natural resources found here 
and thus began the move of industry into 
the State keeping step with the rapid de- 
velopment of agriculture and cattle rais- 
ing. 

The College of Engineering of the Uni- 
versity was quick to appreciate the need 
for trained engineers to meet the rapidly 
growing requirements of industry. Since 
the early forties the entire staff of the 
College has grown from 24 to one of 240 
inclusive of the personnel assigned to the 
Engineering and Industrial Experiment 
Station. During that same period, the 
research work done in the College has 
proved of highest importance to the De- 
fense Program of our country. Much of 
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this work is still top secret but it ean be 
told that the contribution made to the 
development of the VT proximity fuze 
and the work on storm location, later 


ealled sferics, earned national and inter- . 


national recognition for the College. 
Early in 1951 the first wing of the new 
building designed to house the College of 
Engineering was dedicated. In it are now 
housed the administrative offices, the engi- 
neering sciences library and some of the 
facilities required by the Electrical, Me- 
chanical, Industrial and Civil Engineering 
Departments consisting of offices, class 
rooms and laboratories. When entirely 
completed, the building will have a floor 
space of more than 250,000 square feet. 
The Engineering and Industrial Exper- 
iment Station came into actual being in 
1941 as an integral part of the College of 
Engineering. By this act, the State Leg- 
islature gave clear recognition to the fact 
that a program of research is essential as 
a complement of a great educational pro- 
gram and established the College of Engi- 
neering in the upper bracket of outstand- 
ing Engineering Colleges in America. 
Mention of a partial list of the research 
projects undertaken by the College will 
show the spirit of the College in promot- 
ing the welfare of the Nation and the de- 
velopment of the resources of the State, 
such as pulp and paper technology, sew- 
age and waste disposal, fluorine technol- 
ogy, tropical deterioration, ceramics, elec- 
tronies and weather radar research. 
Bachelor’s and Master’s Degrees are 
granted in Aeronautical, Agricultural, 
Chemical, Civil, Electrical, Industrial and 
Mechanical Engineering. All curricula, 
except the Agricultural (which is new), 
are fully accredited by the Engineering 
Council for Professional Development. 
The Doctor’s Degree is given in Chemi- 
eal and Electrical Engineering and the 
Degree of Professional Engineer is offered 
in each degree granting department. 
Since 1941, there has been a steady in- 
crease in the student body of the Univer- 
sity which reached a peak of approxi- 
mately 10,000. The College of Engineer- 
ing enjoyed a similar increase with a 
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maximum of about 1800. Contrary to 
the trend which showed a decrease on a 
national scale as indicated by a Govern- 
ment survey made in 1951, there were 
twice as many Freshmen engineers at the 
University of Florida in 1951 as com. 
pared to the enrollment of 1941. The cur. 
rent Freshmen engineering registration 
has increased to about 650 which is about 
200% above the 1941 enrollment. 

Likewise, the teaching and research 
staffs have grown. At present the College 
has a total professional staff numbering 
123, of whom there are 27 who have re- 
ceived the Doctorate Degree. 

The College budget also has expanded 
and the combined teaching and station 
budget is now $1,500,000. The station 
budget is about $1,000,000 which is twice 
that of the teaching budget. About $180,- 
000 of this amount is appropriated di- 
rectly to the station from state funds, 
the remaining coming from contractural 
sources. 

The College early realized the impor- 
tance of working with industry and engi- 
neers in the field. This is evidenced by 
the establishment in 1922 of a “short 
course” for those interested in electric 
measurements. It is probably one of the 
oldest University “short course” confer- 
ences in the country. Since that time, 
similar conferences have been held in the 
fields of Highways, Public Health, Sur- 
veying and Mapping, Air-Conditioning, 
Industrial Instrumentation, Pulp and Pa- 
per Technology and other fields of in- 
terest. 

The State has provided an attractive re- 
tirement program for its employees, pro- 
vided for pleasant working conditions and 
maximum academic freedom for all. 

Proper dissemination of research for 
the benefit of other workers in the field 
and for the public in general is of part 
mount importance. No matter how sig: 


nificant the research results may be, the 
value of the research may be lost unles 
the information is put in the hands of 
those who can use it. Thus, it is the aim 
of the College to publish all research of 


value 
tion eé: 
volved 
The: 
cation: 
public 
lems o 
of the 
Paper 
cles by 
tional 
Leaflet 
staff m 
more } 
are pi 
NEER 
sity of 
to a re 
licatior 


: 
| 


» station 
is twice 
ut $180,- 
iated di- 
e funds, 
tractural 


e impor- 
ind engi- 
enced by 
a “short 
electric 
ne of the 
confer- 
hat time, 
1d in the 
Ith, Sur- 
litioning, 
and Pa- 
is of in- 


active re- 


arch for 
the field 
of para- 
how sig- 
y be, the 
unless 
hands of 
s the ail 
search 


value conducted by the Experiment Sta- 
tion except where national security is in- 
volved. 

There are three series of Station publi- 
eations: (1) Bulletin Series—original 
publications of research, usually on prob- 
lems of specific interest to the industries 
of the State of Florida; (2) Technical 
Paper Series—reprints of technical arti- 
eles by staff members appearing in na- 
tional scientific publications; and (3) 
Leaflet Series—non-technical articles by 
staff members which have appeared in the 
more popular periodicals. These papers 
are published under the title “ENGI- 
NEERING PROGRESS at the Univer- 
sity of Florida” each month. In addition 
to a regular subscriber list of 1200, pub- 
lieations are circulated to some 6000 to 
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7000 individuals each year by special writ- 
ten request. 

Since the publication of its first bulle- 
tin in 1933, the Station’s list of publica- 
tions reporting results of research com- 
pleted or in progress has grown to 170. 
In addition, many restricted reports have 
been issued to industrial and military 
sponsors of Station projects. 

Thus the College of Engineering, 
through the Experiment Station, contin- 
ues to fulfill its purpose of conducting 
“research in the field of engineering and 
related sciences with special reference to 
such of these problems as are important 
to the development of industries in Flor- 
ida” and to promote the graduate pro- 
gram in engineering to supply those in- 
dustries with trained personnel. 


Reserve this date... . 


June 22-26, 1953 


ANNUAL MEETING 


UNIVERSITY OF FLORIDA 
GAINESVILLE, FLORIDA 
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An Experiment in Conference Teaching 


By HERBERT L. MANNING 


Head, Department of Industrial Engineering, Virginia Polytechnic Institute 


This experiment in the conference 
method of instruction is the result of dis- 
cussions with a number of recent gradu- 
ates of the Industrial Engineering Depart- 
ment at Virginia Polytechnic Institute. 
In these discussions one outstanding omis- 
sion has come to light in our curriculum. 
Returning graduates have stated repeat- 
edly that they are not prepared when they 
graduate to participate in or to lead 
group discussions. The conference 
method is used by industry extensively 
in the training of the men we graduate 
and also to train others of their super- 
visory personnel for management staffs. 
An analysis of our curriculum discloses 
the usual situation: 


1. The program is already overcrowded. 

2. Nothing appeared possible of elimi- 
nation so that course material could 
be added to assist the program. 

3. All students are required to take a 
course in “public speaking.” 

4. The problem would not be solved 
by more course work of the type 
usually thought of as “public speak- 
ing.” 

5. One course was available which in- 
cluded conference leadership as a 
technique of supervisory training. 


The next point was to analyze our 
teaching methods in the department to see 
whether any changes could be made which 
would yield the desired results. It was 
decided to experiment on three courses 
in which substantial amounts of practice 
might be obtained by the students in con- 
ference participation and conference lead- 
ership. These three courses are “Prin- 
ciples of Industrial Organization and 
Management,” “Wage and Salary Ad- 
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ministration,” and “Industrial Supervi- 
sion.” 

In order to accomplish the mission in 
the management course it had to be re- 
designed and material of a case study 
nature accumulated which would illus. 
trate the principles of industrial organi- 
zation and serve as a basis for discussion. 
This course is taken by the Industrial 
Engineering students during the junior 
year and there was some hesitation in at- 
tempting to teach by the case study 
method at such an early stage. It was 
felt that one of the major objectives in 
this program should be the establishment 
of self confidence in the student’s ability 
to lead and actively participate in group 
discussions. Therefore, starting the ex- 
periment in the junior year gives the 
students as much practice as possible be- 
fore their graduation. Accordingly, the 
work was outlined for the first quarter 
course so that the instructor led the dis- 
cussions for about the first four weeks 
of the quarter. During this time instrue- 
tions were given in how to analyze case 
material, how to extract information from 
it, how to develop the questions worthy 
of discussion, and by direction and illus- 
tration the students were shown how to 
bring points of discussion before the 
group and how to control discussion. It 
has been found that training in these 
techniques takes away very little time 
from the subject matter of the course 
Starting about the fifth week of the course 
each student in the class was assigned 
responsibility for leading one of the dis- 
cussions of eases which would be con 
sidered for the remainder of the quarter. 
These cases were interspersed with dis 
eussions led by the instructor on_basit 
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principles which had to be highlighted in 
the course content. 


Prepared Outline Required 


In order to insure proper preparation 
for the leading of the discussion, the in- 
structor requires that the student turn in 
his prepared outline of the discussion at 
the end of the period during which he has 
led the discussion. In addition to this, 
the student discussion leader is also re- 
quired to turn in a short report in which 
he analyzes what his objectives were in 
the conference and the manner in which 
he accomplished these objectives and, 
most important, things he failed to do to 
fully attain the objectives he had set forth 
for discussion. These procedures will 
earry through into the second quarter of 
the course and will insure that each stu- 
dent has at least two opportunities to 
lead the discussion. 

In the course in Wage and Salary Ad- 
ministration the instrictor again leads 
the discussion for the first part of the 
course. The instructor also gives to the 
student an outline containing the most 
essential points of the various sub- 
divisions of the subject. Inasmuch as this 
is only a one quarter course, and inas- 
much as it is given in the senior year, 
student leadership of the discussion starts 
earlier in the course, usually during the 
second week of class meetings. During 
the first week the students select the area 
of the subject in which they prefer to 
lead the discussion. In this course no 
ease studies as such are given to the stu- 
dents to serve as a basis for discussion. 
A list of references, magazine articles, and 
other periodical material is given to the 
student and it is up to the discussion 
leader to bring such current case material 
into the discussions as he feels desirable 
to accomplish the objectives of the discus- 
sion for the period. This is done deliber- 
ately in order to develop in the student a 
realization of the necessity for obtaining 
material to illustrate and further the un- 
derstanding of any group discussion which 
he may lead. Again, in this course the 
leader is required to submit an analysis 
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ot his objectives and their accomplishment 
at the termination of his discussion. 

In the course in conference leadership, 
the subject matter for the discussions is 
industrial personnel problems or matters 
of local or national interest occurring at 
the time. The idea is to give the student 
opportunity and practice to develop mate- 
rial of current interest and to use it in 
conferences as he might when he gets into 
industrial employment. 

It is perhaps obvious that the above 
three courses have in their content more 
material of a subjective nature than many 
of the courses in other areas of engineer- 
ing; and the question perhaps arises, 
ean this experience be given to students 
in the more objective type of course? 

Some experimenting has been done and 
the answer seems to be yes, but to a more 
limited extent than in the subjective type 
course. For instance, in such courses as 
motion and time study, engineering 
economy, tool engineering, or quality con- 
trol, it has been found possible to treat 
the matter somewhat as follows. The in- 
structor develops the essential theory and 
diseusses it with the class in the usual 
manner. Following the discussion of the 
theory certain problems are assigned 
which illustrate the application of the 
theory. The problems are, of course, then 
reviewed to insure understanding of the 
theory and its application. It is in this 
diseussion of the application of the theory 
in terms of the problem that students 
assume leadership of the discussion. This 
has been attempted and found to be an 
opportunity to give practice to the stu- 
dents in this regard. 


Evaluation 


It is, of course, impossible at this point 
to give any factual estimate of the success 
of this approach. The ultimate test, and 
of course the only true test, will come 
when the students who have had this op- 
portunity graduate and get into situa- 
tions which test the ability which we have 
been attempting to develop. 

It should, of course, be obvious that-the 
suecess of any program of this type is 


~ 
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dependent upon reasonable class size. It 
has been found that more than twenty 
in the class makes such an attempt virtu- 
ally impossible, with fifteen being the 
ideal maximum. Individual participation 
in the discussions seems to vary almost 
inversely with the number of students in 
the class group. The only conclusions 
available so far seem to be that the stu- 
dents who have participated in this type 
of course presentation seem to be more 
articulate and seem to have more confi- 
dence in their ability to state their opin- 
ions. They have definitely improved their 
ability to stand on their feet and control 
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discussion. Further, the students who 
have been in the classes where this tech- 
nique has been tried seem to have de- 
veloped more interest in the subject and 


-have definitely stated their liking for this 


type of class presentation. 
This idea is not new nor has our ex- 
periment resulted in a finished technique. 


A great many more students must take 
part in this conference method of instruc. _ 


tion; a better cross section of courses 
must be explored, and an extension of the 
idea has to be developed in other courses 
in order to evaluate the real potential of 
this method. 


Electrical Engineering Division Summer 
School at Dartmouth 


The Electrical Engineering Division of 
the ASEE held a Summer School on 
“Teaching of Electric Circuits and Fields 
at the Undergraduate Level” at Dart- 
mouth College on June 20 and 21, 1952. 
Planned to occupy two days and one 
evening, the sessions were attended by 
over 60 electrical engineering teachers. 
In addition, an informal discussion period 
developed on the second evening which 
added materially to the value of the 
school. At this informal meeting the sub- 
jects discussed ranged from special teach- 
ing methods to a description of electrical 
engineering curricula and teaching in 
Canada as contributed by a Canadian rep- 
resentative. 

Friday was devoted to a study of the 
teaching of electrical circuits and Satur- 
day was given over to a discussion of the 
teaching of electric and magnetic fields. 
Single speakers occupied the morning in 
order to have time to fully cover the as- 
signed area and to permit considerable 
discussion. The afternoons were given to 


two speakers in each case, to cover par- 
ticular assigned areas. 

Dr. M. B. Reed, of the University of 
Illinois, on Friday morning reviewed fun- 


damentals in the teaching of electric cir- 
cuits, including the necessity for clearly 
defined notions of polarity and circuit no- 
tation. In the afternoon Professor E. M. 
Strong, of Cornell University, discussed 
“Use of Loci in Cireuit Analysis,” and 
Professor R. M. Wainwright, of the Uni- 
versity of Illinois, demonstrated the use 
of matrices in circuit analysis with par- 
ticular emphasis on polyphase circuits and 
symmetrical components. 

On Saturday morning Dr. W. B. Boast, 
of Iowa State College, reviewed the gen- 
eral subject of teaching of “Quasi Static 
Fields,” giving methods applicable to the 
introduction of the subject at the sopho- 
more level. In the afternoon Dr. G. B. 
Hoadley, of North Carolina State Uni- 
versity, discussed the teaching of dynamic 
field theory in the senior year, and Dr. 
J. F. Calvert, of Northwestern University, 
discussed flux plotting and gave some in- 
teresting illustrations of the method. 

On Friday evening Dr. A. R. D’heedene, 
of Bell Telephone Laboratories, discussed 
certain applications of network theory as 
employed in circuit design. J. D, Ryder, 
of the University of Illinois, served as 
Chairman for the Summer School. 
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Training Engineers for More Effective Results 
in Industry * 


By MR. ROBERT C. SPRAGUE 
President, Sprague Electric Company, North Adams, Mass. 


Before beginning to talk about edu- 
eating engineers, let me state what I think 
we are trying to educate toward. I ac- 
cept, as not likely to be bettered, Tred- 
gold’s definition of engineering as: “The 
art of directing the great sources of 
power in nature for the use and con- 
venience of man.” This definition ex- 
eludes the pure scientist. And I am 
further limiting my thoughts to the en- 
gineer who, on completion of a four-year 
course in one of our 148 accredited engi- 
neering schools, contemplates employment 
in industry. 

From the report written by your Com- 
mittee on Aims and Scope of Engineer- 
ing Curricula, back in 1940, I infer that, 
as a group, you also accept Tredgold’s 
definition. I have read that report with 
the greatest interest and with high ap- 
preciation. And I know that the recom- 
mendations of that committee have had 
the direct effect of putting more stress 
on the humanistic subjects in engineering 
curricula. That effect is being continu- 
ally evidenced as more and more schools 
adopt this broader policy. 

My own experience leads me to accept 
as axiomatic the concept of increased 
grounding in the humanities for men who 
must be concerned with such diverse hu- 
man needs and activities. In our own 
plant, for instance, one man might apply 
himself to the components of end-prod- 
ucts as diverse as television sets and 
proximity fuses, radios and guided mis- 
siles, or electric razors and atom bombs. 


“Presented at Annual Meeting of 


A.S.E.E., at Dartmouth, June 1952. 


In reading the recent bulletins of a few 
of the major engineering schools, I have 
been gratified to see that (largely through 
the effectiveness of your efforts) consid- 
erable importance is now given to such 
subjects as literature, history, economics 
and labor relations. And I was par- 
ticularly pleased to see that several of 
the more advanced schools, including 
M.I.T., have adopted the idea that a 
student should prove his competence in 
oral and written expression before re- 
ceiving an engineering degree. 

Though I appreciate the progress which 
has been and is being made in the di- 
rection of humanistic study, there is one 
side of an engineer’s education about 
which I ean find very little discussion in 
the bulletins I have read. This is the 
training which should increase both his 
desire and his ability to work effectively 
with other men. 

So much has been said and written 
about this facet of the engineer’s per- 
sonality that nearly anything I add will 
be repetitious. But in my own experi- 
ence I have found a condition so general 
and so disturbing that I cannot withhold 
my opinions. I have too often found it 
exceedingly difficult to get an engineer to 
work aggressively on any idea suggested 
by someone else. There is too frequently 
the N.I.H. (Not Invented Here) factor 
which prompts him to waste considerable 
amounts of the company’s time and 
money to prove the superiority of his own 
ideas. And in his relations with other 
departments I have found the engineer 
tends to minimize the opinions of others, 
especially those of the so-called practical 
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man. By which I mean the man who has 
acquired sound engineering principles 
from experience which may have been 
very extensive, though possibly limited to 
his company’s particular field of activity. 

I know you must have heard this com- 
ment often from management. I do not 
know whether your regard it as justified. 

Perhaps you agree that this situation 
does generally exist, yet hold the view 
expressed by Prof. Drucker in his article 
in the May-June issue of the Harvard 
Business Review. There, as you probably 
read, Prof. Drucker takes the position 
that, both by inclination and training, the 
professional man is a different creature 
from the administrative man. Prof. 
Drucker considers it right that the pro- 
fessional man should be: “. . . trained 
to work on his own... .” and that “he 
does not... take kindly to modern or- 
ganization—and especially not to large 
seale organization.” So, according to 
Prof. Drucker, Administrative Man must 
take Professional Man just as he is— 
and like him. This alone would be dis- 
turbing. But I find real cause for alarm 
in Prof. Drucker’s further implication 
that the ultimate aims of these two groups 
are mutually exclusive. 

May I quote again from Prof. Drucker: 
“The problem is thus one of basic atti- 
tudes.... To make matters still more 
difficult, the attitudes that cause the diffi- 
culties are in themselves desirable.” And 
finally I find this opinion expressed by 
Prof. Drucker: “Professional employees 
do not fit into the administrative process 
—and the administrative process does not 
fit them. In particular, the very concept 
of ‘supervision’ goes against the grain 
of professional employees. In many ways 
this matter of the ‘supervision’ of pro- 
fessional employees illustrates the entire 
problem, for it is a good example of the 
businessman’s failure even to realize that 
the professional employee presents a prob- 
lem. ‘Supervision’—both the term and 


the institution itself—is automatically ap- 
plied to professional employees because 
it is the established thing for other em- 
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ployees. Yet not only is it resented by 
professional people; it is not the ap. 
propriate organization pattern for them.” 

Let me assure you that Prof. Drucker 


_is mistaken in his belief that businessmen, 


as a group, fail to recognize that this 
problem exists with the professional em- 
ployee. As I mentioned very early in my 
talk, I hear that problem often and 
earnestly discussed both within and out- 
side my own organization. Indeed, these 
businessmen, because of the very nature 
of their jobs, are required not only to 
recognize, but to cope with the problem. 
Their jobs entail the coordination of in- 
dividuals into departments, and depart- 
ments into a unified organization. And 
so they find it necessary that the parts 
of a business function smoothly in rela- 
tion to each other to produce a satis- 
factory overall result. 

In the various phases of design, pro- 
duction and sale of component parts 
(such as those made in our plant) each 
member of the engineering staff must have 
considerable knowledge and _ constant 
awareness of the relation of the part on 
which he is working to other components 
and to the end-product as a whole. So 
is it not reasonable to expect him to have 
similar knowledge and awareness of the 
functions of other individuals and de- 
partments vital to the organization of 
which he himself is a part? 

I hope you do not agree with Prof. 
Drucker because I feel very strongly that 
his concept is not merely an unfortunate 
one, but actually a dangerous one, both 
for the engineers themselves and for the 
industry they serve. And I am encour- 
aged to find that my view is validated by 
at least one of our leading schools. May 
I read you a statement which I found in 
the 1952~53 Bulletin of the Columbia 
School of Engineering? 


‘<The successful engineer must possess to 
an unusual degree two basic characteristics. 
First, he must have a capacity for team- 
work, an ability to work effectively with 
others on a common problem in an orgal- 
ized group. The keynote of modern re 
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search is the concentration of many minds 
on a single problem. In construction or 
manufacturing a capacity for and interest in 
cooperative endeavor is essential also. An 
ability to work in, organize, or direct an 
engineering force, and to aid in establishing 
esprit de corps is an essential to progressive 
and productive engineering practice.’’ 


If, as I hope and believe, many of you 
will support that statement, then how shall 
we approach the problem of correcting, 
or at least alleviating the situation? 

Is it to be expected that the new em- 
phasis on the humanities will improve the 
engineer’s attitude toward his co-workers? 
Or will the problem have to be more di- 
rectly approached? 

Whatever you answer to this, I am con- 
vineed that the observations and experi- 
ence of industry could be advantageously 
utilized in the education of young engi- 
neers. 

So I urge that industrialists be allowed 
to participate actively in your program 
for the better integration of the engineer 
in the company for which he will be 
working and in society as a whole. For, 
as an employer interested in training the 
engineer for more effective results in in- 
dustry, I do not want him only to be 
more effective in my own organization. 
I am interested in showing him the fuller 
rewards which might be his if he would 
regard himself, not merely as the first 
citizen of the laboratory, but as first, a 
citizen of the world. 

There is one other facet of the subject 
on which my experience as an employer 
may qualify me to speak. This is the 
delicate balance of emphasis on the basic 
and applied sciences as against applied 
engineering in a four-year curriculum. 

It is estimated that at least 65% to 
70% of the engineers who graduated in 
1949 and ’50 accepted industrial employ- 
ment. (This specifically excludes federal 


and state government employment.) Am 
I correct in interpreting this to mean 
that, in effect, engineers are being edu- 
eated today primarily for industry? 
And if so, does this not add considerable 
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weight to industry’s opinion as to the 
placement on this emphasis in the present 
curricula? 


Stress Basic Sciences 


As an employer of more than 100 
graduate engineers, I am among those 
who hold that the education of tomorrow’s 
engineer should stress the basie sciences, 
even if this can only be done at the ex- 
pense of applied engineering subjects. 

From my own observation I find dra- 
matie evidence that the man with the 
strongest basie training has the greatest 
adaptability. Because the basie sciences 
can be applied to different problems in 
many branches; or to a single problem 
which may extend into overlapping 
branches. In the rapidly changing tech- 
nological industries such a man enjoys 
a tremendous advantage. 

In our own plant this kind of flexi- 
bility, resulting largely from basic train- 
ing, is conspicuous. One of our most 
capable men in the electrical field has a 
chemical engineering degree; and one of 
our top chemists holds a degree in elec- 
trical engineering. 

I am of the opinion that this adaptabil- 
ity is important to industry even when 
there is no dearth of engineers. But 
when the shortage is as acute as it is 
now, the man with adaptability unques- 
tionably commands a high premium. 

Dr. Preston Robinson, our Vice Presi- 
dent in Charge of Engineering, holds 
the view that good training in the basic 
sciences qualifies the student for mastery 
of all branches of engineering and that 
these principles should be stressed be- 
cause they are least susceptible to change. 
He feels strongly that the four-year en- 
gineering course should be a broad, pro- 
fessional training; and that specialization 
should come only from advanced univer- 
sity work, or from practical experience. 

If this view were accepted by the en- 
gineering schools, the student should be 
made to understand from the beginning 
of his course that a high degree of speciali- 
zation in four years is not desirable; and 
that it is assumed, both by the school and 
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by industry, that a four-year diploma will 
mark only the commencement of his en- 
gineering education. 

I suggest that industry’s attitude is 
clearly shown by the fact of its en- 
couraging and underwriting of employee- 
participation in extensive programs for 
post-graduate study. Such programs, in- 
augurated by a considerable segment of 
industry which employs graduate-engi- 
neers, are being carried out partly in 
classes conducted within the employing 
organization, and partly by attendance at 
nearby engineering schools. 

Graduate study at established schools is 
being encouraged in two ways: by grant- 
ing time off for the purpose; and by pay- 
ment of part of the tuition costs. Let 
me cite only a few examples. 

Because of its far-flung organization, 
Westinghouse (which was a pioneer in 
the field of education for professional 
personnel) has developed a program for 
cooperation with nine institutions. These 
are: 


University of Pittsburgh 
New York University 
Polytechnic Institute of Brooklyn 
Stevens Institute of Technology 
University of Pennsylvania 
The Johns Hopkins University 
University of Buffalo 
Case Institute of Technology 

and 
University of Delaware 


With the result that since 1927 6000 
Westinghouse engineers have taken ad- 
vanced courses at these institutions. And 
in most cases half the tuition has been 
paid by Westinghouse on completion of 
the courses. Of these 6000 students, 200 
have earned advanced degrees—including 
20 doctorates. 

At Bell Laboratories engineers are 
given five hours’ absence a week (without 
salary deduction) for the purpose of ad- 
vanced study. Under this plan 96 Masters 
and 15 Doctorates have been earned by 
men employed full-time at Bell Labs. 

The list of firms cooperating in this 
way with engineering schools comprises 
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a sort of Blue Book of the industry. To 
give some idea of its length, I point to 
the city of Milwaukee where as many as 
50 firms are sending engineers to the 


University of Wisconsin Extension School. 


I am told that it is usual at Wisconsin 
for two-thirds of the tuition to be paid 
by the employing companies: one-third 
at the time of enrollment and one-third 
on completion of the course. 

The most recent figures I have seen 
from the University of Pittsburgh were 
for the year 1948-’49. At that time there 
were 614 engineers enrolled there from 
six different industrial firms which paid 
half the tuition on completion of ad- 
vanced courses. 


Work Closely with Schools 


In our own plant, Dr. Robinson and 
other heads of engineering departments 
are eager to work more closely with the 
schools. Up to now we have employed 
undergraduates in summer; we have sent 
graduate engineers to the M.I.T labora- 
tories for advanced research work; and 
two of our men have been given leave of 
absence for graduate work at M.LT. 
We also allow up to three hours per 
week with no loss in pay for study at 
nearby Williams College and pay all 
tuition charges for approved courses 
there, at R.P.I. and at Extension Schools, 
one-half on enrollment and one-half upon 
satisfactory completion of course. 

Presumably even more of such en- 
couragement and help might be given by 
industry to its engineers, but for the fact 
that many centers of engineering activity 
are still without facilities for advanced 
study after work-hours. This possibility 
has been suggested by a brochure: “The 


First Five Years of Professional Develop- | 


ment” issued by the Engineers’ Council 
for Professional Development. In this 
I found a list of 50 industrial centers, only 
24 of which offer facilities for graduate 
engineering study in the evening. 

In many of these locations where no 
evening courses are offered, there are 
already accredited schools for engineering 
degrees. I suggest that some of them 
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(such as Brown, Yale, University of Cin- 
cinnati, University of Akron and Wash- 
ington University) be approached with 
the possibility of offering graduate 
courses in the evening. While at the same 
time industry in these centers should be 
informed of the possibility that new ad- 
vantages may be offered, and urged to 
subsidize advanced training for their en- 
gineers. 

Even this cursory review of the wide- 
spread program of industry to foster 
graduate training might be construed to 
indicate that industry collectively does 
not regard the four-year engineering 
graduate as a very highly developed 
specialist. The program certainly means 
that, in effect, industry is giving much 
attention to, and assuming considerable 
responsibility for, developing the sort of 
specialists it needs. So is it not realistic 
to suggest that the schools throw more of 
the post-graduate burden on industry and 
place their emphasis on basic training? 
This would qualify the graduate to special- 
ize in the direction of those talents which 
are later found best adapted to the shift- 
ing requirements of industry. 


Conclusion 


In conclusion, I should like to sum- 
marize. 

My personal observation leads me to 
place particular importance on three as- 
pects of a four-year curriculum if a pri- 
mary objective is to make the engineer 
more effective in industry: 


1. The continued increase of humanistic 
subjects, with sufficient emphasis on 
economics and business organization 
to heighten his appreciation of the 
vital functions performed by all de- 
partments in any successful indus- 
trial enterprise. 

2. Direct or indirect exercise in team- 
work—beginning with the members 
of his own squad or department, and 
then extending beyond the limits of 
his organization into his community. 

3. More intensive training in the basic 
and applied sciences—even at the 
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expense of high specialization in the 
applied engineering subjects. 


From the March issue of The Journal 
of Engineering Education I see that a new 
committee is being formed, under the 
chairmanship of Dr. Grinter, to make an 
“Evaluation of Engineering Education.” 
I hope that this will not be an all-aca- 
demie group. Because I am convinced 
that our common purpose can best be 
served by taking a stereoscopic picture 
from the view-points of both the educator 
and the industrialist—which points are, 
I contend, only a short distance apart. 

In closing, I again emphatically reject 
Prof. Drucker’s dark opinion of the ir- 
reconcilable variance between the profes- 
sional and the managerial attitudes. But 
if he is right and I am wrong, may it not 
then be argued that attitudes are the 
concern of both school and industry? 

Might not your new committee (I 
should prefer to call it our new commit- 
tee) take time to study the relation of 
curricula to attitudes? And should we 
not, together, measure and weigh the 
equipment and attitudes of the young en- 
gineer against the requirements and atti- 
tudes of industry? I hold it likely that 
we should find these attitudes far from 
irreconcilable. And I hold it certain 
that, merely by recognizing the problem 
as our joint responsibility and approach- 
ing it together, we shall have taken an 
important step toward its solution. 
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Déan Andrey A. Potter of the Purdue 
University Schools of Engineering will 
retire from his duties next June 30 and 
will be succeeded by Dr. George A. 
Hawkins, Professor of Thermodynamics 
and Associate Director of the Engineer- 
ing Experiment Station. The retirement 
of Dean Potter will bring to a close a 
career lasting 50 years which has placed 
him among the nation’s top engineering 
educators and brought Purdue to new 
heights as a center for engineering educa- 
tion in the U. S. 

Dean Potter was born in Europe and 
came to the U. S. at the age of 15. In 
1903 he was graduated from the Massa- 
chusetts Institute of Technology with the 
Bachelor of Science degree. He has re- 
ceived honorary degrees from Kansas 
State College, Northeastern University, 
Norwich University, Alfred University, 
Rose Polytechnic Institute and the South 
Dakota School of Mines. Dean Potter 
was employed by the General Electric 
Company from 1903 to 1905 when he 


joined the teaching staff of Kansas State 
College as an assistant professor of me 
chanical engineering. In 1913 he became 
Dean of Engineering and Director of the 
Engineering Experiment Station. He 
came to Purdue in 1920 in the same capace- 
ity. 

Dean Potter is author of a number of 
books on power engineering, thermody- 
namics, and farm motors, and of more 
than 300 engineering, educational, and 
scientific papers and articles. He has held 
many positions of trust in the United 
States government, including that of 
Chairman of the Advisory Committee for 
the Engineering, Science and Management 
Defense Training Program, 1940-1946, 
and executive director of the National 
Patent Planning Commission, and re 
cently was confirmed by the U. S. Senate 
for a six-year term as a director of the 
National Science Foundation. His pro 
fessional honors are too numerous to it- 
clude here. He is a Past President of the 
ASEE and received the Lamme Awari 
from the Society in 1940. 
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Education for Educators* 


By ALI BULENT CAMBEL 


Assistant Professor of Mechanical Engineering, State Uniwwersity of Iowa 


There is considerable evidence that not 
all those concerned with engineering edu- 
eation are satisfied with it. Industry is 
not happy with the product it hires. 
Graduates are not happy with the train- 
ing they have received. . Americans as a 
whole are complaining that their children 
are not being properly educated and that 
they are not developing into productive 
citizens. Above all teachers of engineer- 
ing are not convinced that they are doing 
their best job. Paradoxically, this dis- 
satisfaction should make. everyone con- 
cerned very happy, because as long as 
engineering educators are aware of their 
responsibilities, rather than being smug 
and self-satisfied, things are bound to 
improve. 

Engineers, during the past few years, 
have made a definite effort to improve 
engineering education. A very notable 
contribution is the report of the ASEE 
Committee on Improvement of Teaching 
(1). The problem as clearly presented 
in this report is a difficult one to tackle. 
There is no school or institution where 
one may study the teaching of engineer- 
ing. There are numerous courses in 
education. One can actually prepare for 
a career in elementary or high school 
teaching, but it is impossible for those 
desiring to teach engineering to train 
themselves for the job. Moreover, learn- 
ing to be an engineer requires so much 
time that it is almost impossible for a 
budding teacher to enroll in formal 
courses in pedagogy in which he could 
learn the fundamentals of teaching. 

* Presented at the Conference of Young 
Engineering Teachers, ASEE Annual Meet- 


ing, Hanover, New Hampshire, June 26, 
1952. 
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Therefore, improvement of engineering 
teaching must be undertaken after one has 
assumed a teaching position. In a way it 
is typical “on the job training” and many 
avenues are open to better teaching. One 
particular approach to the improvement 
of teaching has been instituted in the Col- 
lege of Engineering of the State Uni- 
versity of Iowa (2). 

The ground work for the course was 
laid by a local committee consisting of one 
assistant professor from each department 
of the college. This committee met for 
several months prior to the inauguration 
of the course and continued meeting dur- 
ing its progress. 

The initial work consisted of defining 
the objectives of teacher training and of 
finding the means by which these could 
best be achieved. After debating numer- 
ous possibilities, the committee agreed to 
conduct a course which would combine 
the techniques and philosophy of engineer- 
ing instruction. The committee then held 
discussions with the dean and with the 
department heads of the College of Engi- 
neering, and their opinions were consoli- 
dated with the objectives already set 
forth. As a third step the College of 
Education was consulted for suitable 
topics for the projected course. 

Organization 

The preliminary organization led to the 
following decisions: that the course be 
aimed especially at young teaching per- 
sonnel consisting of assistants, instructors, 
and assistant professors, but that faculty 
members of higher ranks be invited to 
attend the meetings; that the course in 
its trial period extend over one complete 
semester, with one meeting every week; 
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that attendance in the course be purely 
voluntary; that no remuneration nor re- 
duction in teaching load, because of par- 
ticipation in the course, be requested from 


the school administration; and that the. 


course consist of formal lectures given 
by senior members of the College of 
Education and of discussion periods led 
by department heads in the College of 
Engineering. 

The lecture topics in the order of their 
presentation, were as follows: 


Introduction 
The need for teacher training; prob- 
lems faced by the instructor; history 
of education; great names in teaching 
and their philosophies; use of teach- 
ing aids. 

Educational Psychology 
Psychological factors in students; 
mental ability and its criteria; apti- 
tude and aptitude-testing; the effect 
of social and economic background on 
college study. 

Reading and Retention 
Problems involved in reading ability; 
methods of improving reading; the 
relation between reading and under- 
standing; retention of material read 
or heard. 

Adult Education 
The aims and objectives of adult 
education; difference between college 
education and adult education; tech- 
niques of adult education. 

Examinations 
The purpose and method of preparing 
examinations; objective and nonob- 
jective examinations; grading; cri- 
teria of good examinations. 

Aims of Teaching 
Criteria of good teaching; should stu- 
dents be taught to think? Teaching 
in a divided world; academic freedom. 

Administration 
The private institution and the State 
institutions; statisties pertinent to 
education; appointments, promotions, 
and salaries; the educator as a citi- 
zen. 


Discussion meetings were held pe 
riodically during the semester, two de. 
partment heads serving as discussion lead. 
ers in each meeting and answering que. 
tions raised by the audience. Among th 
questions considered were those concer. 
ing the relative merits of lecture and dis. 
cussion methods of instruction in non 
laboratory courses, the amount of assist. 
ance the instructor should give with a 
assignment before the student has under. 
taken it, the role of home work, the us 
of the curve and of other standards of 
grading, and the proper amount of credit 
on teaching load for laboratory courses. 

Although the program at Iowa wa 
voluntary, attendance at the meetings in- 
dicated interest. Senior faculty members, 
however, were rather more interested than 
were the young instructors. To some e- 
tent this may be attributed to the fact 
that many young staff members often per- 
form dual jobs because many of then 
teach while they study towards advanced 
degrees. Thus they have little time to 
study teaching techniques. 

In the sessions no textbook was used 
and no assignments were made. However, 
two booklets were suggested and indics- 
tions are that most staff members a 
quired them. These are “Effective Teach- 
ing” (3) by F. C. Morris and “Instrue- 
tion Manual” (4) of the Georgia Institute 
of Technology. Further articles from the 
New York Times such as those by Benja- 
min Fine and by Gilbert Highet wer 
discussed. 


Observations 


It might be worth mentioning that the 
student body reacted favorably to their 
faculties striving for better teaching. I 
fact the university student daily ran a 
editorial in which it commended the er 
gineering faculty and expressed the hop 
that other colleges might follow suit. 

Such a training course is obviously n0 
the only means for the improvement ¢ 
teaching. In fact no one method is suf: 
cient to develop a great teacher. De 
velopment of great teachers can not colt 
from outside stimuli, but must come frot 
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within the budding pedagog. The greatest 
responsibility lies with the teacher himself 
and not with anything or anybody else. 
Nevertheless, training programs, seminars, 
ete. do contribute greatly and serve as a 
forum for discussion. 

Furthermore, teacher training programs 
are very advantageous in bringing to the 
attention of staff members the best and 
the latest in education. It should be em- 
phasized that the improvement of teaching 
need not be attempted in general sessions 
dealing with pedagogy only. Other pro- 
grams such as the summer schools organ- 
ized by the various specialized divisions 
of the ASEE greatly contribute to better 
teaching and enhance the capabilities of 
teachers. 

The distinguished philosopher-mathe- 
matician Alfred North Whitehead (5) 
points out that a person must be good 
in everything and excellent in one. It 
is more difficult for an engineering teacher. 
He must be good in everything and ex- 
cellent not in one but in two things. 
Being good in everything means being 
educated physically, mentally and morally. 
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Being excellent in two things means that 
an engineering teacher must be an ex- 
cellent engineer and must be an excellent 
teacher. These are requirements with 
which it is difficult to comply. 

In retrospect it may be said that the 
Iowa program brought faculty members 
closer to one another through the concern 
with common problems and the realization 
of the fact that there is no one or easy 
road to good teaching. 
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College Notes 


John F. Gordon, vice president of Gen- 
eral Motors and chairman of the board 
of regents of General Motors Institute 
announced expansion of the Institute com- 
prising a new building of 83,000 square 
feet to be added to the present structure. 
The addition will add approximately 40 
per cent to classroom, laboratory and gen- 
eral service areas and the over-all expan- 
sion plus the remodeling of the present 
building will be a total structure of 
modern acceptable standards equipped 
throughout with the most recent and effee- 
tive type of engineering educational facil- 
ities. 


The expansion at General Motors Insti- 
tute will result in greater emphasis in the 
curricula on the experimental approach to 
problems ahead. Wide laboratory areas 
will be provided unhindered by unneces- 
sary partitions that might restrict maxi- 
mum flexibility. These areas will include 
the most modern equipment necessary for 
continual adaptation of the curticula to 
assure that the preparation given the stu- 
dent is kept abreast of the increased tech- 
nical demands that will be made upon the 
future graduate. 


English and History as Professional Equipment 
for the Engineer” 


By HENRY DAN PIPER 


Assistant Professor of English, California Institute of Technology 


President James B. Conant’s excellent 
little book, “On Understanding Science,” 
is based on the premise that a scientific 
education trains a student to think some- 
what differently from his fellows in the 
liberal arts. The humanist who has been 
fortunate enough to have worked closely 
with scientists and engineers will readily 
endorse this proposition. He finds much 
to admire in certain unique habits of mind 
which he recognizes as the distinctive— 
indeed, the most important—fruits of a 
modern scientific or engineering education. 
He respects his scientific colleague’s abil- 
ity to analyze a complicated situation into 
components that can be easily identified 
according to clearly defined and readily 
verifiable standards. He particularly ad- 
mires the scientist’s ability to establish 
fruitful relationships between these vari- 
ous components. And he looks on in awe 
as the scientist’s synthesizing imagination 
successfully utilizes these new relation- 
ships to create a new and meaningful 
intellectual order where before there had 
been only uncertainty and confusion. 

These, of course, are invaluable habits 
of mind. By means of them, during the 
past two centuries, scientists and engi- 
neers in laboratories, factories and draft- 
ing rooms have revolutionized western 
civilization. 

Yet because of the immense success of 
the scientific method, engineers and sci- 
entists are moving out of the drafting 
room and laboratory today in increasing 
numbers. More and more we see them 
assuming new, different and increasingly 

* Presented at the Annual Meeting of 
ASEE at Dartmouth, June 23, 1952. 
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powerful roles in society. For better or 
worse they are becoming “humanized,” 
at least in the sense that they find them- 
selves today engaged to a greater extent 
than ever before in the buzz and hum 
of everyday human activities. Moreover, 
technical schools, by their vigorous expan- 
sion during recent years, have tacitly ac- 
knowledged the importance of these broad- 
ened responsibilities. No one would 
maintain today that scientific and engi- 
neering students are being educated 
solely for careers in research and develop- 
ment. Most of them look forward con- 
fidently to jobs in which they will be 
expected to work closely with, and may 
eventually supervise, lawyers, salesmen of 
all kinds, accountants, advertising copy 
writers, personnel advisers, and all the 
other familiar non-scientific specialists so 
essential to the functioning of any busy 
industrial enterprise. 

It is in the light of these altered pro- 
fessional needs that the humanist today 
finds himself scrutinizing engineering edu- 
eation. Are the peculiar habits of mind 
noted by President Conant as the dis- 
tinetive characteristics of a scientific train- 
ing really adequate professional prepara- 
tion for the present-day scientist and 
engineer? Basing his opinion upon his 
own recent association with a number of 
these specialists in government and in 
dustry, the humanist finds _ himself 
obliged to answer in the negative. It 
seems to him that technical education 
today is not fulfilling its professional ob 
ligations when it does not supplement its 
traditional specialized training with cer- 
tain other habits of mind based on mor 
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ENGLISH AND HISTORY AS TOOLS FOR THE ENGINEER 


humanistic disciplines. His reasons for 
thinking so are not the familiar ones that 
usually accompany a plea for the culti- 
yation of the humanities—profound and 
pressing as those arguments may be. In- 
deed the humanist is not even sure that 
most departments of English and history 
are prepared to provide the kind of sup- 
plementary discipline that he has in mind. 
For what he seeks is training that will 
teach the technical student to use the 
resources of good English and a sense of 
historical relationships to order and to 
communicate his specialized technical 
knowledge and thereby give it broader 
social meaning than is possible by strictly 
scientific habits of mind. Our humanist’s 
arguments for such training are, conse- 
quently, narrow and very realistic pro- 
fessional ones. And they are based upon 
his conviction that scientists and engi- 
neers being educated today are destined 
to play more diversified and more socially 
responsible roles in our economy than 
ever before. 


A Problem of Communication 


The particular humanistic habits of 
thought increasingly needed in their pro- 
fessional activities by today’s scientists 
and engineers may be conveniently classi- 
fied under that much-abused but still use- 
ful label, “communication.” We often 
overlook the fact that “communication,” 
in a very important sense, is only a new- 
fangled name for a much older and really 
much more complicated idea, that of 
“leadership.” What, after all, is more 
characteristic of the good leader or ex- 
ecutive than his ability to comprehend 
and to communicate effectively to others 
the special skills, qualities and know-how 
possessed by those working under him? 
When we admit, as we must today, that 
modern specialized education has failed 
to overcome the obstacle of communica- 
tion, what we are really saying is that 
we are not training our students for ex- 
ecutive responsibilities—for leadership in 
their respective professions. It is at this 
point that the humanist feels himself 
justified in offering a few suggestions. 
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Leadership has always been his pre- 
eminent concern. 

One of the most common shortcomings 
that the humanist observes in his daily 
professional contacts with scientists and 
engineers is the absence of good writing 
habits. It is easy to understand science’s 
age-old suspicion of written language. 
Words are slippery, and they have vague 
and manifold meanings. Science long 
ago supplanted them with arbitrary 
mathematical symbols which could be 
counted on to preserve constant, precise 
meanings. And the language of mathe- 
matics has proved serviceable in the lab- 
oratory and drafting room. But the en- 
gineer or chemist who depends solely on 
this private method of communication is 
bound to run into trouble, especially if 
he is one of the cogs in the average in- 
dustrial enterprise. After all, the odds 
are that most of his research and de- 
velopment work has been requested by 
sales, operations, legal or some other 
affiliate. If the research worker or the 
development engineer cannot make his 
specialized data meaningful to these more 
secular colleagues, he will find himself 
seriously handicapped. The humanist 
doesn’t have to work very long with sci- 
entists and engineers before he notices 
that here, as elsewhere, advancement opens 
up most rapidly for the man who has 
demonstrated not only technical pro- 
ficiency but also a capacity for relating 
his specialized efforts to those of his other 
coordinate departments. 

We are all acquainted with the typi- 
cal case of the young engineer who is 
unhappily anchored to a routine job in 
the laboratory control room or on the 
drafting board. We see him constantly 
passed over as opportunities for advance- 
ment open up, mainly because his value 
lies exclusively in his technical proficiency. 
He is, of course, the one who cries loud- 
est every Thursday at “weekly report” 
time, and his contributions usually must 
be entirely rewritten by his boss. The 
humanist is inclined to regard this man 
as little more than a mere “technician,” 
whether he is a Bachelor of Science 


2 
tist and 
upon his 
imber of 
and 
himself 


462 


trained to manipulate scientifie equip- 
ment, or a full-fledged Ph.D. trained to 
manipulate scientific ideas. In either case, 
if he can function only within the narrow 
limits of his scientific discipline and can- 
not, when necessary, give a larger, more 
complicated and more human meaning to 
his activities through the resources of the 
common tongue, then what is he, after 
all, but a competent “technician?” Is he 
really qualified for more varied and in- 
teresting executive responsibilities? 


The Historical Sense 


No less important than good writing 
habits as a means of communication is the 
historical sense. By this I do not mean 
merely the detailed factual knowledge of 
various political, military and other in- 
teresting events in the past. It is the 
historical sense which gives such events 
meaning. More precisely, the historical 
or time sense is that instinetive sense by 
means of which we habitually order and 
communicate past experience. 

This sense, particularly in our modern 
historically-orientated society, is one of 
the most useful ways of giving a certain 
limited but familiar meaning to human 
activities of any kind, and its use should 
be one of the intellectual disciplines avail- 
able as a form of communication for any 
educated man. In our increasingly spe- 
cialized civilization it is practically impos- 
sible for anyone in an administrative 
post to possess detailed, complete knowl- 
edge of the technical activities of his vari- 
ous subordinates and associates. In place 
of such specialized knowledge the good 
executive must be able, when necessary, 
to substitute historical understanding. 
For the same reasons, he must also be 
able to reshape his own specialized know]- 
edge historically for the benefit of his 
non-scientific colleagues and superiors. 
This requires not only good writing hab- 
its but also a well-developed awareness 
of the social and other contextual needs 
and desires out of which any given tech- 
nical problem has invariably arisen. It 
is difficult to see how a scientist or engi- 
neer can function effectively as part of 
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any larger cooperative enterprise if his 

own specialized functions cannot be read- 

ily interpreted in these broader terms. 
Those of us who have watched special- 


_ists struggling with the writing of his. 


tories of their technical activities can 
testify to the inadequacies of a scientific 
education when it comes to developing a 
historical frame of reference. For in. 
stance, during the recent war a number 
of top-flight scientists and engineers 
heading up the various research groups 
of the army’s atomic energy project were 
requested to submit historical accounts 
of their non-military research activities. 
The resulting history had been planned 
as a supplement to Professor Henry 
Smyth’s well-known report on the mili- 
tary applications of atomic energy. It 
was undertaken particularly for the bene- 
“fit of legal counsel, congressmen, military 
and other interested non-technical authori- 
ties for whom a historical rather than a 
highly technical and analytical account 
of project policies and objectives would 
be most informative. What particularly 
impressed the humanists who were also 
associated with the preparation and edit- 
ing of this history was the inability of 
otherwise competent scientists to bring 
historical perspective to bear on their 
jobs—not only in the writing of these 
historical chapters, but in their ordinary 
day-to-day administrative activities. They 
seemed to think only in the present and 
the future. Accordingly, the histories that 
these scientists initially turned in were 
little more than summaries of future ob- 
jectives and present needs, usually set 
forth in private technical language. The 
relation of such needs to the earlier con- 
ditions out of which they grew, and the 
possibility that these needs might have 
been rendered superfluous by subsequent 
history, were rarely taken into account. 
As a result, trained historians who were 
later called in to restudy these records 
and prepare more adequate histories, wl 
covered a notable amount of pertinent 
data essential to the efficient operation of 
the project’s research facilities. In some 
instances it was found that current in 
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vestigations had drifted far afield from 
the objectives for which they had been 
originally initiated. In other cases work 
was going on which was no longer of 
such high priority and from which key 
technical personnel might have been re- 
leased for more important research. And 
occasionally they found current work un- 
knowingly duplicating previously com- 
pleted investigations, merely because no 
final reports on the earlier projects had 
ever been submitted. 

In other words, few of these top-flight 
scientists had been equipped by their 
professional education with the historical 
perspective so necessary in any executive 
for the efficient administration of his or- 
ganization. Just as rigorous scientific 
training traditionally makes the scientist 
or engineer suspicious of words as ve- 
hicles for the communication of his ideas, 
so he also is naturally sceptical of the 
processes of history. For historical time, 
like so many other incorrigibly human 
affairs, is untidy and confusing and sub- 
ject to many conflicting interpretations. 
The scientist wants his time, like his 
language, stripped of these unreliable hu- 
man associations and sliced up into simple 
units that can be readily measured on 
the blank face of his stop watch. This, 
of course, is a very understandable pref- 
erence, so long as he remains in his labora- 
tory. But written English and the his- 
torical sense continue to be traditional 
means of social communication. And the 
engineer or scientist who aspires to ex- 
ecutive leadership must be trained to 
order and express his specialized knowl- 
edge in these terms as well as by the 
discipline of science. 


Recommended Teaching Procedure 


But how is this training to be carried 
out without further encumbering our al- 
ready over-crowded engineering curricu- 
lums? Writing has been properly the 
responsibility of the English Depart- 
ment. But it is only one responsibility, 
and is frequently a minor one. The 


teacher of English is also a teacher of 
literature. 


This usually means that he is 
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primarily interested in developing the 
student’s insights into man’s recurring 
problems and his high aspirations, through 
the study of great literary works in which 
the human condition has been dramatized 
and otherwise ordered by the creative 
imagination. When the teacher of Eng- 
lish undertakes a course in writing and 
composition, he understandably centers it 
around the formal study and imitation of 
those traditional techniques by means of 
which these problems and aspirations 
have been transformed into literary art. 
Such courses relate only remotely to the 
technical student’s need for instruction 
and practice in the application of good 
writing habits to the content of his pro- 
fessional studies. Besides, few English 
teachers are prepared—technically or 
temperamentally—to give him such in- 
struction. 

History departments, by and large, are 
subject to the same criticisms. Through 
appropriate courses they provide dis- 
ciplined study of the many interacting 
forces that, in the past, have given rise 
to significant military, political and other 
important events. But they are not pri- 
marily interested in training the engineer- 
ing student to be his own historian. They 
tend to assume the existence of a his- 
torical sense, instead of providing for its 
exercise and development. This may be 
a valid assumption in the ease of a liberal 
arts student (although I personally doubt 
it); certainly it has been proved unwar- 
ranted with respect to scientists and en- 
gineers. 

In view of these familiar pedagogical 
obstacles, my suggestions for a solution 
to the problem are the following. In 
general, I would require of every scien- 
tifie and engineering student that he dem- 
onstrate, before graduation, a certain 
proficiency in the application of good 
English and a historical sense to the 
data of his special technical field. More 
specifically, I would have each student, 
sometime during his last two years in 
college, submit at least one full-dress 
essay dealing with some problem of this 
nature. His paper may be based on li- 
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brary research, or it may be the result of 
both outside reading and laboratory ex- 
periment. The subject may be a per- 
sonality, an idea, an institution, or any 
combination of these topics. But, above 
all, it should be a subject of genuine 
professional interest ; one that has aroused 
the student’s enthusiasm and stimulated 
his imagination. Only then will he care 
enough about what he has written to 
benefit from criticism and advice. 

The solution outlined so sketchily here 
is only a tentative one, and can be easily 
modified. At this stage of the discussion 
the particular habits of thought that such 
essays should develop are much more im- 
portant than the several alternatives by 
which they can be secured. The main 
advantage of the full-dress extra-cur- 
ricular research paper is that it can be 
introduced as a blanket requirement at 
any time without raising the question of 
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new or changed course-work. An attrac. 
tive alternative might be the optional 
substitution of a paper, or papers, pre- 
pared in already established courses— 


.such as courses in technical or advanced 


English composition, or in the impact of 
science and technology on the history of 
western civilization. 

Finally, I would require that the essays 
be read and judged by the student’s pro- 
fessional advisor as well as by a second 
reader drawn from either the English or 
history staffs. A satisfactory essay should 
give evidence not only of the writer's 
technical proficiency, but also of his abil- 
ity to place his data in a historical frame- 
work, and to write about it clearly, ae. 
curately and interestingly. Without this 
ability can we say that any student has 
really mastered his professional discipline, 
or that he is educated in the true mean- 
ing of that word? 


Reserve this date... . 


June 22-26, 1953 


ANNUAL MEETING 


UNIVERSITY OF FLORIDA 
GAINESVILLE, FLORIDA 
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Industry’s Stake in AS.E.E. 


. . A Message to Industrial Management 


By J. C. McKEON 


Chairman Associate Institutional Membership Committee; Manager, Educational 
Department, Westinghouse Electric Corporation 


The Associate Institutional Membership Committee of A.S.E.E. is now launching its 
major industrial membership drive, after a most successful pilot operation, which increased 


memberships from three to thirty-five. 


The following article is being printed in booklet form.for use in connection with the 
Committee’s campaign to interest industry’s top management in A.S.E.E. Associate In- 


stitutional Membership. 


As an individual Society member, if your company is not listed in the Yearbook Issue 
of the Journal on the Associate Membership roll, page 36, would you please place this 
article with the accompanying application blank before the appropriate committee. 


The development of technical and man- 
agement talent is a most critical problem 
facing top management today. The future 
prosperity and progress of every indus- 
trial concern depends upon a constant 
flow of competent people and ideas into 
an organization. The increasing complex- 
ity of industry’s problems requires a 
higher level of technical and professional 
competence. Nothing is more funda- 
mentally vital to a company than a sound 
professional personnel program for lead- 
ership development. 

Enlightened management recognizes its 
partnership with the universities in main- 
taining effective programs for the recruit- 
ment, training, continued education, and 
management development of professional 
people. Industry looks to the enginering 
colleges for a source of technical man- 
power and a reservoir of fundamental 
knowledge. Many companies, however, 
are not fully aware of the assistance the 
colleges are prepared to render. The 


value of satisfactory arrangements for 
the recruitment of seniors and the han- 
dling of research projects is apparent. 
Less apparent, but of equal importanee, is 
the value of joint graduate study courses 
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and advanced management development 
programs for professional employees. The 
education and development of our future 
leaders requires a cooperative effort. 


Membership Dividends 


Industry’s stake in engineering educa- 
tion and the American Society for Engi- 
neering Education is vital. A.S.E.E., the 
official professional organization for engi- 
neering education, has guided the college 
engineering programs to their present 
high level. Membership in this great So- 
ciety is not only an honor, but offers many 
tangible benefits to industry. A.S.E.E. 
provides a channel of communication with 
the policy makers of the universities, a 
forum for discussing problems of mutual 
interest, and the machinery for imple- 
menting programs. Effective programs 
with the colleges can be maintained only 
through industry’s close cooperation with 
the college deans and the faeulty mem- 
bers. Participation in A.S.E.E. gives the 
industrial manager an opportunity to gain 
firsthand, an understanding of the prob- 
lems of the colleges and to inform the col- 
lege personnel of his company’s needs and 
problems. Association with the college 
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faculty members in the common cause of 
the engineering profession promotes mu- 
tual understanding and respect. 

Associate Membership representatives 
will find participation in the Relations 
with Industry Division of the Society re- 
warding. It is composed of an active 
group of industrial and college faculty 
members. In addition to building good 
relations between industry and the col- 
leges, a number of noteworthy studies con- 
cerning industrial training, qualities nec- 
essary for success in industry, a speaker’s 
manual, teaching aids, technical job de- 
scriptions, selection of college graduates, 
and graduate study in industry were con- 
ducted. 

In addition to the activities of the vari- 
ous divisions, Associate Members will be 
interested in participating in the Society’s 
annual meeting, which is held on one of 
the college campuses, and the periodically 
scheduled regional meetings at various 
educational centers throughout the coun- 
try. Each year, the Division of Relations 
with Industry sponsors a College-Industry 
Conference, in addition to its conferences 
at the Annual Meeting of the Society. 
These activities are attended by represent- 
atives from industries throughout the 
country. Associate Institutional Mem- 
bers receive a subscription to the Journal 
of Engineering Education, the official 
publication of the Society, and a copy of 
the Proceedings without extra cost. 

Associate Institutional Membership en- 
titles industrial concerns to participate in 
two of the three governing bodies of 
A.S.E.E., the Engineering College Admin- 
istrative Council, and the Engineering 
College Research Council. The third gov- 
erning body is the General Council, an 
elective body, in which Associate repre- 
sentatives may serve. The Engineering 
College Research Council is comprised 
largely of directors of research, deans of 
engineering, and research directors of in- 
dustry. This Council makes recommenda- 


INDUSTRY’S STAKE IN ASEE 


tions to the engineering colleges regarding 
research policies, and serves as a common 
meeting ground for those interested in re- 
search developments. 

Industrial members will find that along 
with the many advantages Associate mem- 
bership provides, there is the opportunity 
to serve education and the engineering 
profession by assisting the colleges in the 
development of young men and women 
for professional careers and good citizen- 
ship. 


Organization of A.S.E.E. 


The Constitution of the Society pro- 
vides for two classes of members—indi- 
vidual and Institutional. Although the 
majority of the 7000 Individual members 
are college administrators and faculty 
members, a substantial number of indus- 
trial people hold Individual membership. 
There are three types of Institutional 
members: Active—for accredited engi- 
neering colleges (every engineering cdl- 
lege in the U. S. having one or more ac- 
credited curricula is a member) ; Affiliate 
—for educational institutions which are 
not eligible for Active membership, which 
includes 27 members; and Associate—for 
industrial organizations with a major in- 
terest in engineering education. Associate 
Institutional Membership presently in- 
cludes the 35 companies listed below. 

Associate Institutional Membership dues 
are $50 a year. The Society’s fiscal year 
is from July 1 to June 30. Companies 
applying for membership after February 
1 will be billed for one-half year’s due 
and will receive a copy of the Journal 
starting with the February, 1953 issue. 

The Associate Institutional Member 
ship Committee extends your company ! 
cordial invitation to participate as a 
Associate Member in the activities of 
A.S.E.E. Please complete the application 
blank today—Associate Membership it 
A.S.E.E. is an investment in your com 
pany’s future. 
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Please return this application to: 


THE AMERICAN SOCIETY FOR ENGINEERING EDUCATION 


Application for Associate Institutional Membership 


Professor A. B. Bronwell, Secretary 
American Society for Engineering Education 
Northwestern University 

Evanston, Illinois 


The undersigned company or association desires to become an Associate Institutional 
Member of 


THE AMERICAN SOCIETY FOR ENGINEERING EDUCATION 


and hereby agrees to conform to the requirements of membership, if elected. 


(Note: Unless otherwise specified, dues notices will be sent to the membership 
representative. ) 


Print or type Name of Officer or Other Person Authorized to Apply 
for Membership 


Associate Institutional Membership dues are $50 annually. The Society operates on a 
fiseal year, July 1 to June 30. Organizations applying after February 1 will be billed 
for a half year’s dues. 
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Unit Operations for Mechanical Engineers 


By CHARLES A. BESIO 


Associate Professor of Mechanical Engineering, Southern Methodist University 


AND 
DR. HAROLD A. BLUM 


Graduate Lecturer in Mechanical Engineering, Southern Methodist University, 
Research and Development Department, The Atlantic Refining Company 


Unit Operations for Mechanical 
Engineers 


To speak of teaching Unit Operations 
to mechanical engineers may produce two 
reactions; from the chemical engineers the 
ery that we are trying to mix fields; from 
the mechanicals, assuming they know what 
Unit Operations involves, the query, 
“what’s that have to do’ with us?” We 
would like to show that such training is 
now necessary and that it is another case 
of needed preparation of one group to 
work with another. 

Lately, an inereasing number of me- 
chanical graduates have been integrated 
into ‘process industries and allied fields. 
This has emphasized a serious shortcom- 
ing in their training. These men find 
themselves ill-fitted for their tasks. This 
is true, either because in their training 
they were exposed to few if any of the 
basic processes employed in this field, or 
if they had been, they shied away from 
it like a fox from a baited trap. It has 
been our experience that the adjective 
“chemical” has a frightening effect on all 
but chemical engineers, particularly while 
they are students. 

A sizable number of young engineers 
came to us looking for courses to help 
fill this void; men working in the pe- 
troleum industry who knew little or 
nothing about fractionation and distilla- 
tion equipment; men working as mechani- 
eal engineers for chemical concerns who 
needed to know about gas absorption; 
men working for steel fabricators who 


knew nothing about bubble plates or the 
function of the unit in which they were 
placed, and yet were supposed to design 
these units for fabrication. To assist 
these men, we decided to offer a course 
for non-chemical engineers to cover the 
field of unit operations. 

As these men were all graduate engi- 
neers, the course was given on a graduate 
level. It was not our intent to make 
chemical engineers out of mechaniecals, but 
rather to acquaint them with the language 
and methods of unit operations so they 
could work more effectively with chemical 
engineers. 

The course required forty-eight hours 
of instruction and was offered to a group 
of fifteen students in the Fall Semester 
of 1951-52. In the following sections we 
will outline the teaching objectives, sub- 
ject matter covered, and give our evalua- 
tion of this initial course. 

We would like to acknowledge the in- 
valuable assistance given by some of the 
original students in pin-pointing many of 
the strong and weak points discussed. 


Teaching Objectives 


The specific objectives of the course 
were: 


1) To teach the principles of the vari- 
ous unit operations, which amounts 
to semi-quantitative consideration of 
some phases of physical chemistry. 

2) To foeus attention on the applica- 
tion of energy and material balances 
to the design of unit operations such 
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3) 


UNIT OPERATIONS FOR MECHANICAL ENGINEERS 


as fluid flow, evaporation, and dis- 
tillation, and 

To emphasize the economic factors 
involved in process engineering by 
means of practical problems. 


Subject Matter 


The following is an outline of the sub- 
jects considered in this first course: 


EV: 


Introduction 
A. Definition of Unit Operations 
B. Examples 
Fundamental Concepts 
A. General Approaches to Unit 
Operations 
1. Material Balance 
2. Energy Balance 
3. Equilibrium Concept (Dy- 
namic) 
4. Rate Concept 
B. Basie Definitions and Laws 
1. Definitions of Chemical Terms 
(Mol, Chemical Formula, 
equations, Mol Fraction, Mol 
Volume) 
2. Gas Laws (Ideal Gas, Dal- 
ton’s Law) 
Flow of Fluids 
A. Pipes and Fittings 
1. Types and Uses of Pipes 
2. Pipe Layout Design and Cost 
Estimating 
B. Energy Relations 
1. Energy Balance Equations 
(General ) 
2. Dimensional Analysis 
Resistance Concept 
3. Design Problems 
C. Measurement of Flow Rates 
D. Pumping and Compressing 
Heat Transmission 
A. Conduction 
B. Convection (Emphasis on Cal- 
culations of Heat Transfer Co- 
efficients) 
C. Radiation 
D. Heat Exchanger Design 


and 


. Evaporation 


A. Background (Definition and 
Examples) 


B. Types of Equipment 


ry. 


VII. 


IX. 


C. Physical Prineiples 
1. Boiling Point 
a) Defined 
b) Vapor pressure 
c) Effect of temperature 
d) Non-volatile solutes 
e) Effect of total pressure 
2. Boiling Point Rise Charts 
D. Evaporator Design (Economie 
Number of Effects, Method of 
Feed) 
Gas Absorption 
A. Background 
B. Type of Equipment 
C. Physical Principles of Gas Ab 
sorption 
1. Steady State Conditions 
2. Solubility Equilibrium 
3. Rate of Absorption 
4. Two Film Theory 
5. Mass Transfer Coefficients 
D. Absorption Tower Design 
1. Material Balance 
2. Rate Equation Integration 
(Tower Volume Determina- 
tion) 
3. Transfer Units 
4, Channeling, Flooding 
5. Problems 
Distillation 
A. Background 
B. Types of Equipment 
C. Physical Principles of Distilla- 
tion 
1. Seope of Study 
2. Ideal Solutions 
3. Raoult’s Law 
4. Boiling Point Diagrams 
5. Composition Diagram (Con 
stant Pressure) 
Plate Caleulations—Binary Sys 
tems 
A. Definition of Theoretical Plate 
—McCabe-Theile Method for 
Caleulation of Number of The 
oretical Plates in a Fractioning 
Column 
B. Optimum and Minimum Reflu 
Ratio 
C. Plate Efficiency 
Mechanical Features of Fractior 
ating Tower Design 
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A. Vapor Velocity 
B. Liquid Velocity 
C. Principles of Design of Risers, 

Downspouts, and Bubble Caps 


Evaluation and Recommendations 


To determine the subject matter which 
should be included in a course of this 
nature cannot be done in a single step. 
After once presenting the course, it was 
decided to attempt to discover its de- 
ficiencies by means of a questionnaire 
filled out, anonomously, by the students. 

In addition to the questionnaire, the re- 
sults of short examinations, outside prob- 
lem solutions, and informal comments by 
students aided in evaluation of this course. 

From this information was gleaned the 
answers to three questions; first, how well 
the subject information was absorbed; 
second, what the student felt was needed 
in the way of previous study or prepara- 
tion; and third, to what extent the course 
filled the students’ requirements. A 
fourth question was answered by infer- 
ence, that of how good a preparation the 
student had for the course material. 

The answers to the above questions led 
to one very definite conclusion. The 
normal undergraduate training received 
in mechanical engineering tends to mini- 
mize, and even neglect, a basic under- 
standing of chemistry and its applications. 
Even the psychological attitude of most 
mechanical engineers is against chemistry 
in all forms, as can be well realized by 
those who have labored to get across an 
understanding of combustion to under- 
graduates in thermodynamics and _ heat 
power. There is a definite need to create 
a respect, and to a greater extent an 
appreciation, of applied chemistry. 

It was obvious from the result of that 
part of the survey to determine subject 
absorption that this basie training de- 
ficiency was present. Those subjects 


which depended upon basie understand- 
ing of material closely allied to mechani- 
eal engineering were well taken, while 
those based on knowledge of physical 
principles were not absorbed as 
well. 


UNIT OPERATIONS FOR MECHANICAL ENGINEERS 
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It will therefore be necessary to add 
to the course a study of chemical process 
calculations. This must be done in such 
a way that an interest in the general 
subject is aroused by eliminating the 
vague generalities and associating the sub- 
jects to specific problems in which the 
student has a basic interest. 

All of the students seemed to have some 
desires to cover additional unit processes 
which time did not permit in this course. 
This fact, coupled with the need for more 
introductory material, seems to indicate 
that six semester hours, or possibly even 
nine, will be needed to present Unit Op- 
erations to men trained as other than 
chemical engineers. 

In considering the problem of covering 
all the subject matter desired, two possi- 
bilities present themselves. The one is to 
condense the time allotted to each indi- 
vidual operation; the other is to extend 
the course to six semester hours in length. 
Of the two, we feel the latter is more 
desirable. 

To condense any of the material cov- 
ered would mean that many subjects 
would only be superficially studied. This 
would leave a serious void, and not ac- 
complish the primary purpose of the 
course. If the course were extended, all 
material, introductory in nature, could be 
sufficiently covered and enough time could 
be spent on each unit operation to allow 
sufficient discussion and problem solution 
to give complete coverage. Then, if the 
demand for more thorough familiarization 
arises, still another three hours could be 
used in the solution of actual or simu- 
lated plant design problems, keeping in 
mind that the mechanical aspects of the 
problem are paramount. 

In spite of our limited experience with 
this course, we recommend that serious 
consideration be given by engineering 
schools to the idea of a unit operations 
option, either on the undergraduate or 
graduate level. We believe that this will 
increase the stature of the mechanical en- 
gineer in process industries and result 
in improved efficiency of process opera- 
tions. 
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A Mathematics Foundation for Industrial 
Engineering* 


By HOWARD P. EMERSON 


Professor and Head of Industrial Engineering, University of Tennessee 


Engineering has always been built on a 
foundation of mathematies and the basic 
sciences. 

The trend today is toward greater use 
of mathematics. The Committee on Ade- 
quacy and Standards of Engineering Edu- 
eation of ASEE recently concluded that 
“the greatest potential for future develop- 
ment in science and technology is to be 
found in mathematics.”! Engineering 
fields other than Industrial Engineering 
are finding growing need for a better 
foundation in mathematics and for mathe- 
matical courses higher than calculus. 

For example, in the Southeast, curricula 
are beginning to be influenced by three big 
projects: atomic energy development at 
Oak Ridge, the Arnold Engineering De- 
velopment Center at Tullahoma, Tennes- 
see, and TVA with its regional electric 
power system. All of these projects main- 
tain teaching or research relationships 
with the engineering colleges of the South- 
east. The mechanical engineers are find- 
ing a need for higher mathematics for 
wind tunnel and jet propulsion calcula- 
tions, the chemical engineers need higher 
mathematical analysis for atomic reactor 
design, and the electrical engineers have 
long required courses in differential equa- 
tions since rates of change dominate their 
fields of study. 


* ASEE Annual Meeting, Industrial Engi- 
neering Division, Dartmouth College, June 
25, 1952. 

18. C. Hollister, C. S. Crouse, L. F. Grant, 
and M. D. Hooven, ‘‘Report of Committee 
on Adequacy and Standards of Engineering 
Edueation,’’ The Journal of Engineering 
Education, 42; 249-254, January 1952. 


What about the industrial engineers! 
Do I. E. students already get enough 
mathematics or will Industrial Engineer. 
ing follow the path of other engineering 
fields which also started with practical, 
rule-of-thumb methods but have become 
more and more dependent upon mathemat- 
ics? 

This program today on “Mathematical 
Analysis in Industrial Engineering” is in- 
tended to explore this question. In prep- 
aration for it one of the participants made 
a significant discovery—that it was hard 
to find industrial engineering applications 
of general mathematics, other than arith- 
metic and algebra, but further that there 
are “few applications of mathematics to 
industrial engineering problems that do 
not involve some aspects of statistics.” 

This discovery raises two points for con- 
sideration : 


1. What present or future industrial en- 


gineering problems require mathematics in | 


their solution and what are the mathemat- 
ical techniques which the industrial engi- 
neer needs to solve them? 

2. If most of the applications of mathe- 
matics are found to involve some aspects 
of statisties, is not this the logical field of 
specialization for Industrial Engineering! 


Mathematics Courses Needed 


Most of the conventional mathematical 
techniques, with the exception of statistical 
mathematics, are probably included i 
what I. E. students get now. At least this 
is what we found at the University of Ter 
nessee, where a recent review of mathe 
matical requirements common to all et 
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gineering fields suggested that few new 
topics needed to be added in the existing 
subject matter. Our engineering faculty 
adopted a requirement, which goes into 
effect this fall, of 5 hours each quarter 
in mathematics for the first two years, a 
total of 30 instead of 24 quarter hours in 
a common unified course for all engineer- 
ing students. This unified course starts 
with differential calculus in the second 
week of the freshman year and ends with 
a brief introduction to differential equa- 
tions. It is hoped that this will answer 
the objection of all departments requiring 
advanced work in mathematics that poor 
preparation limits performance in higher 
mathematics courses. 

On such an expanded two year mathe- 
matics foundation later courses can be 
added if they become desirable. What 
would be such higher courses for the in- 
dustrial engineer? One might be matrix 
algebra, useful in solving simultaneous 
equations and reaching decisions on op- 
timum situations involving many vari- 
ables. Differential equations may not be 
necessary since most of those industrial 
engineering phenomena involving rates of 
change can be handled by integral eal- 
eulus. In the new field of cybernetics, in- 
volving substitution of mechanical for hu- 
man brains in the form of computing ma- 
chines, the industrial engineer already uses 
IBM punch ecard equipment and automatic 
ealeulating machines of ten digits, and 
these may be adequate for some years to 
come. In another new field, operations 
research, statistical mathematics comes 
into play. 


Statistical Mathematics 


The major exception not covered ade- 
quately in the basic two year mathematics 
course for engineers is mathematical sta- 
tisties. Engineers have lagged behind in 
using statistical methods. Nearly every 
other profession has made use of them. 
If Industrial Engineering follows the trend 
of other engineering fields in requiring ad- 
vanced mathematics in undergraduate or 
graduate work, I believe its field of spe- 
cialization will be that of mathematical 
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statistics. Statistical methods have al- 
ready opened up new opportunities. They 
have brought striking results in quality 
control. But control of quality is only the 
beginning of the applications of mathe- 
matical statistics to manufacturing and 
manufacturing research. 

Furthermore, some of the older indus- 
trial engineering techniques themselves, 
such as time study and methods evalua- 
tion, can be improved by statistical analy- 
sis. 

A Subcommittee on College Courses of 
the American Society for Quality Control 
recommends one year of basic and ap- 
plied, mathematically sound, statistical 
courses (9 quarter hours) as the eventual 
goal for all engineers.” 

On the basis of all of this I believe the 
industrial engineer should “latch on” to 
statistical mathematics as the most produc- 
tive of the mathematical fields. The in- 
dustrial engineer should become the leader 
in developing engineering applications of 
it. 

If this is a logical conclusion, how 
should industrial engineering students get 
their training in statistical methods? All 
of us throughout the country have been 
trying out different ways to accomplish 
this. 


Probability Theory in Basic Math Courses 


One suggestion is to include more prob- 
ability theory in the first two years of 
mathematics. The new unified math pro- 
gram which I mentioned will include not 
only work on the binomial theorem and the 
method of least squares for fitting data, 
but an introduction to probability and 
statistical methods including permutations, 
combinations, the normal probability 
eurve and correlation. I believe an in- 
troduction to these topics will get around 
a road block which seems to delay students 
in grasping probability mathematics. 


2 Industrial Quality Control, Vol. VI, No. 
4, January 1950, pp. 27-30, ‘‘Statistics and 
Quality Control in Engineering Courses,’’ 
Report of Subcommittee on College Courses, 


ASQC. 
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Statistics Courses for Engineers 


There are three phases to this unique 
field of statistical mathematics: 


1. Applications by industrial engineers 
in plants. (Setting up control charts, in- 
troducing sampling plans or procedures, 
designing plant experiments. ) 

2. Statistical techniques required for 
these applications (such as the normal dis- 
tribution, Poisson table, correlation, t-test, 
F test, analysis of variance, Latin square). 

3. The mathematical basis for these 
techniques (such as proofs of formulas, 
the derivation of the data in statistical 
tables, mathematical properties of the 
normal curve and the whole concept of 
probability). 


In view of this three-dimensional aspect 
of statistics for engineers, it is a knotty 
problem to decide who should present this 
subject to the undergraduate. One posi- 
tion we can take at the start: the engineer 
should teach the applications of this or 
any other method in engineering. The use 
of statistics is simply one means to an end. 
Departments of statistics teach the statis- 
tical techniques, but do not purport to do 
more than indicate how the formulas and 
tables were derived. If we turn to the 
mathematics department, which engineer- 
ing colleges have been accustomed to do- 
ing in other mathematical fields, we run 
into a number of problems. One is the 
problem which we have faced in calculus, 
that math departments sometimes seem to 
have little interest in practical examples 
and may confuse student with mathe- 
matical procedures, proofs of theorems, 
and derivations of tables, losing the stu- 
dents’ interest. In the case of statistics 
this is tragic for it is a fascinating new 
field for the engineer. 


Problems of Presentation of Statistical 
Mathematics 
A further problem in building this 
foundation of statistical mathematics for 
industrial engineers is the type of presen- 
tation. Should each formula or table be 


backed by rigid proof? This will indeed 


get into matrix theory and the geometry 
of hyperspace, for some of the proofs 
in the field of statistical mathematics are 
as difficult as they come. Industrial en- 


. gineering students who take statistical 


mathematics will find it as high level work 
as the mechanical or electrical or chemical 
engineers face in the higher math courses 
which they may take. Mathematical sta- 
tisties is not easy. 

Finally, shouldn’t we think of statistical 
mathematics, not as an area of specializa- 
tion, but an integral part of common core 
mathematics? * It is needed especially by 
industrial engineers but is eventually to 
be of use to all engineers. I believe this 
is in line with recommendations of the 
ASQC.* Teaching of both mathematies 
and engineering will need to be reoriented. 

With manifold applications of statisties 
ahead of us, would the engineer not be 
wise to turn to mathematics as the basic, 
first-hand source of the theory to be ap- 
plied? 


Conclusions 


The answer to the question of how mueh 
mathematies the industrial engineer should 
have, and how to present it, depends upon 
our concept of the industrial engineer and 
the relative emphasis on basic science and 
mathematies vs. applications 

I discussed this whole problem with a 
practicing industrial engineer in a metal 
working plant who came to us recently 
looking for graduates. He said, “Just 
teach them to add and multiply.” 

I next discussed it with a consulting in- 
dustrial engineer who had recently re- 
turned from Europe, where he found that 
industrial engineers are beginning to use 
higher mathematics. He said, “I feel that 
the industrial engineer in the future will 
be using some of the computing machines 
and matrix algebra. I believe that he 
should have a thorough grounding in sta- 
tistics which should be taken after he 
has completed his calculus and probably 


3 Everett Laitala, Correspondence dated 
June 4, 1952. 
4 ASQC Subcommittee, op. cit. 
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should take matrix algebra at the same 
time.” 

In the light of these conflicting com- 
ments this paper suggests the following 
conclusions, in summary : 


1. Many opportunities exist for using 

mathematical analysis in Industrial Engi- 
neering. This can be confirmed by mak- 
ing a list of mathematical techniques, both 
in general and statistical fields, and in a 
parallel column present or potential ap- 
plications of each in Industrial Engineer- 
ing. 
2. Most of us have failed to make full 
use of these mathematical methods, but 
Industrial Engineering is not the only 
field which suffers from this failure. One 
reason for the reluctance to use mathe- 
matics by student, teacher, and plant engi- 
neer is that thorough understanding of 
mathematical analysis and practice in its 
applications are not provided in under- 
graduate work. 

3. It is not enough to make “mere trans- 
lations from a literary form of expres- 
sion into symbols, without any subsequent 
mathematical analysis.”5 Not only econ- 
omists, to whom this quotation has refer- 
ence, but also industrial engineers in hand- 


5 John Von Neumann, and Oskar Morgen- 
stern, Theory of Games and Economic Be- 
havior, Princeton: Princeton University 
Press, 1944. 


book style do this in such expressions as: 
R=Y+C+E+F+M+L+T. 


4. In order to bring about greater use 
of mathematical analysis in Industrial En- 
gineering a firmer foundation of mathe- 
matical training needs to be provided for 
beginning students. One solution may be 
more hours devoted to the present mathe- 
matical subject matter. Another may be 
the so-called “unified” approach, which 
is being presented and discussed in the 
Mathematics Division of this conference.® 

5. As “A Mathematics Foundation for 
Industrial Engineering” this paper sug- 
gests that two years of fundamental math- 
ematics, more complete and thorough 
than it is now given, can provide the in- 
dustrial engineer with many techniques 
which he might be encouraged to use more 
than he does at present. 

6. Expanded emphasis on fundamentals 
can also provide a solid foundation for 
advanced mathematics courses or study. 
If such advanced work is needed, the first 
promising new field for industrial engi- 
neers is that of statistics or mathematical 
statistics. Other new fields like matrix 
algebra and symbolic logic can be in- 
vestigated by gifted students through 
choice of electives or thesis investigations. 


6 W. R. Van Voorhis, ‘‘ An Integrated Ap- 
proach to Basic Mathematics.’’ 
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Are We Ready to Consider a Major Change 
in Policy?" 


By W. S. EVANS 


Professor of Civil Engineering, University of Maine 


Engineering—An Art or a Science? 


The one piece of legislation most often 
mentioned in educational circles is prob- 
ably the Morrill Act. Since this Act was 
signed in 1862, I am going to start off 
by saying that ninety years ago, our 
fathers made possible for future genera- 
tions a new kind of education. Although 
it is not necessary for me to tell you that 
the part of this plan in which we are 
most interested was labeled, “Mechanic 
Arts,” I remind you of it to emphasize 
that the forerunner of Engineering Edu- 
cation was thought of as an art. Of 
course, engineering was in those days, and 
still is, a mixture of art and science; but 
just as we can all agree on this, so I 
think, we ean all agree that the mixture, 
the ratio of the part attributable to art 
to the part attributable to science has 
changed. 

As evidence of this it is found that 
from the structural standpoint, present 
day writers credit the discovery or crea- 
tion of the various styles of ancient 
architecture, the Greek Doric and Ionic, 
the Roman Arch, the Gothic Vaulting, to 
their creators as artists not as scientists 
or engineers. While the results were en- 
gineering accomplishments, they were ar- 
rived at by intellectual and physical 
processes which characterize an art rather 
than a science. Of course the originators 
of these ancient styles of architecture were 
great architects and engineers but their 


* Presented at the 60th Annual Meeting 
of ASEE, Dartmouth College, June 23, 
1952. 
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accomplishments seem to have been de- 
rived from art, not science. Great strides 
had been made prior to the middle of the 
nineteenth century, but when the Morrill 
Act was signed, there was still a close 
linkage between the craftsman and engi- 
neering accomplishments. As examples 
of what I mean, study the old covered 
bridges of New England and the type of 
building construction which required four- 
feet thick walls. I once had a well- 
known bridge engineer explain to me how 
he could determine accurately the bearing 
power of a soil by the kind of imprint 
his heel made upon it. I have no doubt 
that he could, but it was through ability 
developed as an art and not through sci- 
entific deductions that he was able to 
make such decisions. 

When Frank Lloyd Wright built the 
first modern home, the exterior of which 
was not determined by conventional ap- 
pearance but by the interior demands 
based on a utilitarian use of space, he 
began to take the art out of architecture. 
It is worthy of note that while the types 
of architecture developed in the remote 
past are attributed to the great artists 
of the time, the modern skyscraper in all 
its many styles, in fact most of the mod- 
ern developments in architecture, are at- 
tributed to the engineer. The point I 
wish to make is that while 2000 years 
ago a structure had to be created by 4 
master much as painting was created or 
a statue was modeled, today design is 
based on fundamental principles and con- 
cepts which may be acquired by anyone 
who possesses the will to do so and the 
necessary mathematical background. 
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Service is the Yardstick of Engineering 
Accomplishment 

You may be wondering just what this 
has to do with our subject. We have been 
asked to investigate and evaluate our 
present engineering curricula. To in- 
vestigate is difficult unless we know the 
purpose of our investigation and to evalu- 
ate is impossible without a standard of 
measure. Then we should first determine 
what we are to measure, second, estab- 
lish a standard by which to measure it, 
and third, make such investigations as are 


necessary to apply the standard. 


Rather than measure the success of our 
educational program as it affects the in- 
dividual and the employer, let us con- 
sider its effectiveness as a service to the 
public. Let us consider such questions as 
“Ts Civil Engineering as a science pro- 
gressing satisfactorily?”; “Are the struc- 
tures we build the safest and most eco- 
nomical possible with the men and 
materials available? 

As answers I would like to present a 
few observations. Three years ago there 
was built on the University of Maine 
Campus two fairly large buildings with 
reinforced concrete frames. Today, in the 
third year of their use, bad cracks are 
opening up under the spandrel beams at 
the roof level. Why? Two years ago 
at Seattle, a representative of the Port- 
land Cement Association, told this group 
that we were 20 years behind the times 
in what we were teaching in our Concrete 
Courses. That gentlemen, is why those 
buildings are cracking. We don’t under- 
stand Reinforced Concrete Design as we 
should. At Seattle, when that statement 
was made, we, not all of us, but you and 
I, rose up and said we couldn’t do any 
different as we had to teach design ac- 
cording to the present specifications, and 
now I remind you of the title of this 
paper, “Are We Ready for a Change?” 

Last summer, while travelling from 
Pittsburgh to Harrisburg over the Penn- 
sylvania Turnpike, the most extensive 
superhighway in the country, I counted 
ten repair crews working on the roads 
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in each direction, 20 in all, replacing 
broken down slabs and I am told it has 
become worse since then. From one coast 
to the other we find roadways pumping 
mud, pavements beaten up and broken 
down. And why? There aren’t enough 
engineers who understand the necessity 
for sufficient foundation under our high- 
ways and who possess the will to obtain 
such understanding. The men who will 
be in the key positions in our highway de- 
partments 20 years from now are in our 
institutions this year. Will they be the 
right men for the positions, unless we 
are willing to make a change? 


Theoretical Analysis and Technical 
Development 


I’d like to give more examples in more 
fields but time doesn’t permit. I am 
going to take time to ask a few more 
questions. 

Is it accident that many of the leading 
mathematicians and scientists in this 
country were foreign born? Of course 
you can answer that, in many eases, cir- 
eumstances forced them to this country 
and we have educated some great sci- 
entists too, all of which is true. Then 
I would ask “Is it accident that most of 
the original work on prestressed concrete 
was done in Belgium and France?” But, 
you can say, shortage of materials forced 
its development and I would remind you 
that, having been shown its use, we don’t 
seem to find it such a bad economy either. 

No, these things have not occurred by 
accident. The pattern is too clear cut. 
The Europeans have excelled in originat- 
ing those things which ean be derived from 
a background of fundamental theory. 
The reason is clear. The philosophy of 
Engineering Education in Europe is 
based on theoretical treatment of prob- 
lems in hand. Ours is based on a practi- 
cal treatment. Again I ask “Are we 
ready for a change?” 


Requirements Change 


Through the wisdom of our legislators 
in 1862, our engineering schools were 
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founded as “Colleges of Mechanie Arts.” 
This was just and proper but times have 
changed. Civil Engineering in 1862 con- 
sisted largely of surveying and bridge 
building, with the building of canals and 
dams next. The field was narrow, the 
students few, and the instructor would 
pass on his skills with ease and effective- 
ness, but we are working under a differ- 
ent set of rules in 1952. 

The American Society of Civil Engi- 
neers lists 14 Technical Divisions. If 
we consider 12 functional divisions for 
each one of these technical divisions, then 
we get 168 different classifications. Actu- 
ally there are many more. So we see 
that since 1862 Civil Engineering has 
broadened to fields unheard of at that 
time. In the meantime it has become 
much less of an art and much more of a 
seience. I cannot feel that our curricula, 
our methods or our philosophy have 
changed in proportion. 


Our Objectives Should Change 


You may well ask just what I mean by a 
change in Policy. I’m not sure I can 
explain it in a few moments, but I can 
try. 

Let’s start with Soil Mechanics. It was 
my fortune some thirty-four years ago 
to be subjected to a course in Founda- 
tions. As I remember the study consisted 
of a very rough classification of soils and 
a prolonged study of existing structures 
and their behavior. This was a common 
procedure, but Soil Mechanics as a science 
could never have developed from this 
kind of a foundation. When a scientist, 
properly trained, undertook to find out 


what happens to a particle of soil sub 
jected to stress, Soil Mechanics, as a s¢i- 
ence, began to develop and it couldnt 
have developed any other way. 

If we ever hope to design concrete 
structures on anything approaching a sc¢i- 


entific basis, we must study the particle | 


of concrete and their behavior from the 
time the mass is placed until it has been 
subjected to service for a period of years, 
In much of our structures work, the 
student gets the idea that he is studying 
specific structures rather than funda. 
mental principles of stress analysis. It 
seems that in many cases we actually 
teach a few isolated applications instead 


of fundamental theory applicable to a } 


broad field. 

The change I am talking about requires 
no radical changes in our methods or eur- 
ricula but it would require a change in 
our objectives and attitudes toward what 
is expected of a man with the B.S. degree. 
The young graduate should not expect 
$5000 for his first year’s work and his 
employer should expect to offer a longer 
period of training and less immediate re- 
turns. In brief, we should hold the four- 
year curriculum for those things which 
ean best be taught in the atmosphere of 
an institution of higher learning. We 
might adopt some such motto as “The 
Sciences for the student, the Arts for 
the practitioner.” We must ever strive 
to inerease the ratio of science to art in 
our engineering work and thereby con- 
tinually whittle down on the factor of 
ignorance. This will require a change 
in our philosophy. 

Are we ready to face that change? 


Can 


Ins¢ 
sion 
functi 
trols | 
Depar 
istrati 
has be 
tact tl 
off-ear 
pose 0 
ing or; 
campu 
campu 

But 
ing m 
and | 
technic 
quent] 
which 
ganiza 
sions. 
proble 
tion al 
and th 


econon 
transp 
on stu 


: 
| 
| 
growir 
Ver 
e 
Progr: 
proble 
these : 
1. E 
home 


il sub. 
& 
ouldn't 


oncrete 


asc | 
articles | 


om the 
is been 
years, 
the 
udying 
funda- 
sis. It 
etually 


instead | 
e toa? 


equires 
or cur- 
inge in 
d what 
degree. 
expect 
ind his 
longer 
iate re- 
e four- 
which 
here of 
We 
s “The 
rts for 
strive 
art in 
cor- 
ctor of 
change 


ze? 


The Role of the Instructional Staff 
in Extension Development 


By M. D. ADAMS 
Assistant Professor of Physics, Purdue University 


Campus and Extension Relationship 


Insofar as the program of the Exten- 
sion is a duplicate of existing campus 
functions, adequate machinery and con- 
trols are available through the existing 
Departments of the University and admin- 
istrative organization. Purdue University 
has been extremely wise in extending in- 
tact these time-tested controls to similar 
off-eampus activities. It is not the pur- 
pose of this analysis to question this exist- 
ing organization or its adequacy to do off- 
campus the same job that it does on- 
campus. 

But the Extensions represent a pioneer- 
ing movement, in a sense, into new fields 
and heretofore undeveloped phases of 
technical education. There are conse- 
quently problems associated with them 
which are not shared by the campus or- 
ganization but are unique with the Exten- 
sions. For the solution of these special 
problems, the campus-directed organiza- 
tion alone cannot do the job that progress 
and the urgency of “today” demand. 


Some Extension Problems 


What are these specialized problems 
growing out of specialized functions? 

Very briefly summarized, the basic facts 
and conditions concerning the Extension 
Program which differentiate it and its 
problems from the campus program are 
these : 


1. Extension students usually live at 
home with the attendant advantages in 
economical living but disadvantages of 
transportation, disturbing home influences 
on study, and absence of many campus 


cultural influences and developing ex- 
periences. 

2. Extension students are combining 
“Earning and Learning” to a far greater 
extent than are campus students, and have 
the accompanying problems of time-budg- 
eting, overwork, and health hazards. 

5. Much of the program of the Exten- 
sion falls into the classification of adult 
education with its part-time, older night 
students. This necessitates a wide depar- 
ture from the formal and traditional class- 
room methods to those better adapted to 
adult education. 

4. In the college-credit classes, more and 
more students of border-line ability-level 
are using the Extension for a “try-out” 
period. The result is more stringent de- 
mands in the field of guidance and a 
greater premium on instruction and in- 
struetional effort than with the higher- 
ability average of students on the campus. 

5. The terminal two- and three-year 
programs of the Technical Institute are 
exclusively specialized Extension activities 
with all of the attendant problems of 
working in a new field in close cooperation 
with local industries whose needs the pro- 
gram serves. 


Some Conclusions 


From such a hasty sketch, what should 
be our conclusions? 

Over-all generalizations are difficult to 
make, but this Extension program clearly 
implies that some of its greatest assets 
will be: 


1. Flexibility, sensitivity for, and close 
coupling to community needs. 
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2. An atmosphere of genuine interest, 
and wholehearted helpfulness in guidance 
and learning processes. 

3. Over and above all, a very high 
caliber of instruction, based on mastery 
of subject material, knowledge of teaching 
techniques, and understanding of students 
and their individual needs. 

4. Facilities for making this program 
effective. 


All of the adequate adaptations and ad- 
justments needed to bring the operative 
program more closely into line with the 
above goals and objectives of the Exten- 
sion cannot be made, with complete suc- 
cess, by long range from campus offices 
but must be made largely on the front 
lines by front-line operatives. Such ad- 
justments can only be achieved gradually 
through the years by responsible, whole- 
heartedly interested, pioneering staff mem- 
bers wrestling daily with their very real 
front-line problems. Without utilizing 
the initiative and originality of these ac- 
tive instructional staff members, the Ex- 
tension will never take on that distinctive 
character that it must assume if it is to 
survive and meet its highly specialized ob- 
jectives and obligations. 

Neither will it be sufficient to staff the 
Extension with energetic, ambitious, and 
far-seeing administrators who have the vi- 
sion to understand the role of such an in- 
stitution in the community, if that admin- 
istration acts on the principle that ade- 
quate progress can be accomplished by 
“executive edict” from the top down. Cer- 
tain achievements may ensue from such 
controls, but cooperative team work be- 
tween the entire staff on the job can alone 
attain the highest goals. Far worse would 
be the situation if any Extension should 
ever become tied down to men of small 
administrative stature to whom the in- 
structional staff would look in vain for 
the constructive leadership so essential in 
any cooperative endeavor. 


Some Suggestions 


How best, then, can the cooperative ef- 
forts of the entire staff be directed and 


INSTRUCTIONAL STAFF IN EXTENSION DEVELOPMENT 


guided to achieve these common, desirable, 
specialized goals of the Extension? 

Before constructive, cooperative work 
can be achieved, correct attitude and mo- 
Yale among staff members toward the en- 
tire program of the Extension must be 
secured. Somehow there must be en- 
gendered in each member a feeling of per- 
sonal and group pride in the work being 
done. Little progress can be made as a 
group until each person accepts the re- 
sponsibility, not only of doing his own 
specific work well, but of promoting the 
common welfare of the Extension wher- 
ever possible. 

If the work of the staff is to be properly 
coordinated, it cannot be sporadic or un- 
organized. Concerted group action can 
only function where responsibility and 
authority are clearly defined, understood, 
and generally accepted. 

Of course, it is possible for a staff to 
mire itself down in the maze of its own 
organization with a multitude of nominal 
committees and officers whose functions 
are poorly understood, whose authority 
and responsibility are undefined or at best 
hazy. It is of utmost importance that the 
administrative and instructional staff mu- 
tually define, or re-define, and establish 
these relations so clearly and openly that 
no doubt can exist, or the feeling ever 
prevail that where the program fails it 
is “your” failure, but where it succeeds 
it is “my” success. Where authority is 
needed, it must be clearly granted and 
the accompanying responsibility accepted. 
Where decisions are to be made within 
the province of the staff, they must be 
made only in the democratic manner by 
the groups concerned. 

Attitude, however good, and organiza- 
tion, however efficient, do not of them- 
selves alone guarantee sound development 
of the Extension. The staff will never be 
capable of doing the required construe- 
tive thinking, planning, and deciding u- 
less thoroughly and painstakingly fortified 
with all available knowledge and facts 
pertaining to the Extension at all times. 
The staff must be supplied with all of the 
information available as soon as it be- 
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comes available. This cannot be left to 
chance, or the “grapevine” but must be 
supplied by definite, well-planned chan- 
nels. 

A mimeographed news bulletin pub- 
lished weekly through the cooperative ef- 
fort of administration and staff would ap- 
pear to be of value and to be recom- 
mended. More bulletin material on a 
large bulletin board available only to the 
staff might be utilized. Not only is basic 
information about courses, classes, hours, 
objectives, ete., necessary to the staff for 
constructive thinking, but also every staff 
member is and should be more or less a 
public relations agent for the school wher- 
ever he may go in the community. He can 
function in this capacity only to the extent 
that he is well informed. 

The effect on staff attitude and morale 
in being in “On the Know” is great; be- 
cause with this sharing of the knowledge 
and plans comes the feeling, “This is MY 
school. I am a vital part. I am not a 
mere observer or passive employee. My 
achievements are given fair recognition.” 

While the problems in the various de- 
partments may vary widely, there are still 
many problems common to all Depart- 
ments and all staff members of the Ex- 
tension. It is important that these prob- 
lems be faced cooperatively by the staff. 
A definite schedule of professional meet- 
ings devoted to planned exchange of ideas 
and experiences on these specialized com- 
mon problems should be a vital part of 
the yearly plans of operation. The con- 
tent of such meetings would be both in- 
spirational and informative in character. 
These discussions would serve the double 
purpose of informing and at the same 
time welding the staff into a genuine pro- 
fessional group, understanding and work- 
ing together to achieve common objectives. 
Such meetings are not to be confused with 
administrative meetings held at rare in- 
tervals for clarifying administrative de- 
tails only. 


Orientation Meetings 


The specialized objectives of the Ex- 
tension are such as to place superior in- 
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struction at a high premium. This should 
be one field in which the smaller Extension 
located in its own geographically small 
community, with closely integrated staff, 
should be able to excel the campus organ- 
ization. Circumstances, however, make it 
necessary to utilize instructors who have 
not always been well prepared in the “art” 
of superior instruction. Especially is this 
so with the many part-time instructors 
from industry who, in some cases, have 
had no previous experience in teaching al- 
though well grounded in their own special- 
ized fields of knowledge and skills. There- 
fore, it would appear to be advisable that 
in addition to the professional meetings 
mentioned above that there should be care- 
fully planned orientation meetings for 
new instructors and part-time instructors. 
These meetings could well be planned for 
weekly intervals covering from one to two 
semesters. Attendance and participation 
could be made a part of the teaching con- 
tract. If the supply of potential instruc- 
tors in the community were large enough 
to justify it, there might come a time when 
attendance at such a series of meetings 
could be made into a prerequisite for em- 
ployment later and thus build up in the 
community a “backlog” of properly or 
partially oriented and trained instructors 
in various fields for part-time or even full- 
time employment. The content of such 
meetings would include not only instruc- 
tion in the basie objectives of the school 
and the administrative details of opera- 
tion, but carefully planned and functional 
instruction in the art and techniques of 
good teaching. 

This orientation program would utilize 
instruction that is now available at most 
of the centers in the form of key instruc- 
tors who have demonstrated themselves to 
be superior teachers. There is no reason 
to believe that such added duties would be 
an additional burden. They should be 


part of the regular teaching load of the. 
key instructors. To most teachers, such 
selection would come as an honor and a 
personal challenge to increase further 
their service to the institution and to their 
students. 
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Associated with this in-service training 
is recommended closer cooperative super- 
vision of the actual conduct of class in- 
struction. The nature of the instruction 
that takes place is so vital to the institu- 
tion that every opportunity for improving. 
and maintaining the best must be utilized. 
A few poor spots in instruction, as well 
as a few rare cases of perniciously poor 
practices and attitudes, may do more harm 
to the entire program than a far greater 
number of superior instructors could off- 
set. Cases of poor teaching practices 
must be eliminated through constructive 
supervision plus the united pressure of 
faeulty group-opinion to attain excellence 
of instruction. 


Dual Nature 


The administration and direction of the 
Extension are made doubly difficult by 
the dual nature of the program—College 
Credit and Technical Institute. Misunder- 
standings between these programs in some 
eases have apparently worked against the 
best interest of the entire Extension. 
There is, of course, no fundamental con- 
flict between the two sets of objectives as 
they almost perfectly complement each 
other. But artificial barriers may arise 
and even be magnified into important ob- 
stacles to progress, if certain pitfalls are 
not avoided. 

In a few cases there may have been a 
feeling between these two groups that 
there is a difference in prestige, a differ- 
ence in the fundamental worth and sound- 
ness of the two programs. Such a concep- 
tion, of course, disappears when a sound 
general philosophy of Technical Educa- 
tion as a whole is developed. The feeling 
that one program can grow only at the ex- 
pense of disregarding or sabotaging the 
other is not well founded. To avoid and 
to eliminate this feeling become the direct 
responsibility of teaching and administra- 
tive staff. Inasmuch as the objectives are 
so different, the instructional problems 
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and procedures must differ widely. This 
difference automatically eliminates muc 
overlapping of staff functions—teaching 
in both progyams. But where overlapping 
instruction is possible, without detriment 
to either program, it is heartily advocated 
for its unifying influence. There has ex. 
isted an attitude on the part of some that 
one program is to grow and develop—the 
other to deteriorate to extinction. This at- 
titude, while not based on sound fact, is 
deplorable in the effect it produces in dis. 
rupting proper coordination and coopers- 
tion and in undermining staff morale. 


Cooperative Teamwork 

A University teaching staff is not like 
unto a group of day laborers who do their 
cut-out work, perform the bidding of the 
boss, draw their pay, and go home. They 
are high-calibre men and women who think 
as they work, who are fully capable and 
qualified to contribute the fruits of their 
thought to the betterment of the school, 
if given an opportunity to do so. For 
administrative officers to ignore this in 
thought or deed, intentionally or not, is 
to throw away a tremendous asset of the 
school. For the administration alone, at 
any level, to set up any unique Extension 
policy and “spring” it in “edict” fashion 
on the staff is a most unwise procedure. 
The average staff member is fully capable 
of giving very sound consideration and 
counsel on all problems intimately as- 
sociated with the Extension’s progress, 
and if his whole-hearted cooperation is to 
be secured, opportunity for this must b 
provided and major policies projected 
only after a majority of the staff has be 
come convinced of the soundness of the 
change and has been enlisted whole-heatt- 
edly in its support. 

Here, as in so many other of our Amer- 
ican institutions, the ultimately greatest 
dividends come only as the result of ¢- 
operative teamwork. 
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Some Thoughts on the Purpose of a 
College Education* 


By ROBERT S. ROWE 


Associate Professor of Civil Engineering, Princeton University 


Have you ever stopped to ask yourself 
the purpose of a college education? Is 
it to obtain knowledge? Is it to insure 
a job? Or is it to guarantee wealth and 
success ? 

Have no illusions. Of the vast amount 
of knowledge available, a student is ex- 
posed to a very small amount, and two 
years after graduation he has forgotten 
much of that. An education is an op- 
portunity and does not guarantee any- 
thing. You get out just what you put in 
—no more, no less. It is true that if you 
have been adequately educated, you will 
have the tools which will enable you to 
compete with men from other institutions ; 
and if you are fortunate, you may gain 
wealth and success. But what is an ade- 
quate education? 

An adequate education depends upon 
three things: the understanding of funda- 
mental concepts; the desire to seek the 
truth; and the ability to ask questions. 

It is essential that you know the funda- 
mental concepts which pertain to the 
basic subjects that interest you, and per- 
haps a few fundamentals pertaining to 
unrelated subjects. A good teacher will 
present the fundamental concepts. But 
there are relatively few good teachers. 
It may be that you are forced to dig the 
fundamentals out for yourself. Perhaps 
you will be inspired in such a way that 
digging becomes a challenge. The under- 
standing of a few fundamentals is much 
more valuable than a large amount of 
unclassified knowledge. 

One of the important aims of a college 
education is to teach you to seek the 
truth, You are taught not to accept 


written matter blindly, but rather to un- 
derstand what you read so that you may 


*Written at the request of a group of 
students. 
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determine what is true. It is often diffi- 
eult to be truthful with yourself. If 
you do not know the answer to a question, 
you are shown that there is merit in 
working out the solution for yourself. 
You gain nothing by relying on someone 
else’s ability. Of course, it is easier to 
coast downstream (let someone else do 
your thinking for you) than to pull up 
against the current (think for yourself). 
In one case you cover a lot of ground, 
but gain nothing; in the other case, you 
cover less ground, but profit immeasur- 
ably. 

And closely related to seeking the truth 
is the ability to ask questions. It is not 
difficult to find someone to answer ques- 
tions. There are many who prefer to use 
their instructor as a slot machine: put in 
the question, turn the crank, and obtain 
the answer. But this method does not 
help them one bit. The important thing 
is to ask questions of yourself which will 
lead you to the solution. What is the 
fundamental upon which this is based? 
Is this or that true? Why? Is there 
another way of doing this? How?... 
ad infinitum. By asking questions and 
thinking things out for yourself, you 
will obtain a better understanding of any 
problem. 

A college education, then, is nothing 
more than an opportunity where each 
individual is entirely responsible for his 
own attainments. The possibilities for 
learning are unlimited. The synthesis de- 
pends upon the understanding of funda- 
mental concepts, the desire to seek the 
truth, and the ability to ask questions. 


Acknowledgments. The ideas expressed 
herein have been influenced by the writing 
of George Fillmore Swain and the teach- 
ing of Hardy Cross. 
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International Conference on Engineering 
Education— London, January 12-17 


The sessions of the International Com- 
mittee on Engineering Education of the 
United States and Europe Council of En- 
gineering Societies more commonly ealled 
EUSEC were the first on engineering edu- 
cation held in Europe. The hosts were the 
Institutions of Civil, Mechanical and Elec- 
trical Engineering of Great Britain. 

While in North America the Colleges of 
Engineering have been organized for sixty 
years and are currently arranging their 
sixty-first Annual Meeting, no such unify- 
ing force has been at work in Western 
Europe and Great Britain. 

EUSEC has had one previous confer- 
ence devoted to Management, this in the 
Netherlands in 1951. The organization 
committee on Engineering Education was 
requested to present a review of existing 
patterns of engineering education and 
practice in each of the cooperating na- 
tions, then bring in recommendations or 
future cooperation between the EUSEC 
members in matters of engineering educa- 
tion and practice. 

North America representation was made 
up of Col. L. F. Grant of Canada, Chair- 
man of the Engineers’ Council for Pro- 
fessional Development, Dean Thorndike 
Saville, Chairman of the E.C.P.D. Com- 
mittee on Engineering College Accredita- 
tion, and Dean W. R. Woolrich, President 
of the American Society for Engineering 
Education. Three practicing engineers 
and engineering educators likewise repre- 
sented the nations of Norway, Sweden, 
Denmark, Belgium, Netherlands, France, 
Switzerland, Italy and Great Britain. 

The six days of sessions from January 
12 to January 17 beginning daily at 10 
A.M. and continuing usually to 10 P.M. 
ironed out many misunderstandings as to 


the status and education of engineers in 
the countries represented and there de- 
veloped a greatly increased appreciation 
of each others problems as the meetings 
progressed. By the end of the sessions 
delegates were calling each other by their 
first names as if they had known each 
other from childhood. 

The agenda for these days was divided 
into the following headings: 


(a) The classes of educational estab- 
lishments with courses leading to 
professional engineering qualifica- 
tions, stating the number of estab- 
lishments in each class. 

(b) The number of students success- 
fully completing the final examina- 
tions at the end of the courses in 
each of the classes in (a). 

(ec) The general educational require- 

ments before a student may be ad- 

mitted to a course of academic 

study in the classes in (a). 

Scope and broad extent of study in 

the following subjects in each of 

the classes in (a): 

Basie Science 
Applied Science 
Technological Applications 

(e) Method of examination and the na- 
ture of the award granted on the 
conclusion of the studies in each of 
the classes given in (a). 

(f) Seope of nature of practical train- 
ing and subsequent experience re- 
quired for professional qualifica- 
tion. 


(d 


~— 


Several weeks of preparation for each 
nation’s team was given over to the prep- 
aration of papers on the history and pro- 
cedures of engineering education and ree- 
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ognition. Preprints of these reports were 
available to each of the delegates prior to 
the convening of the conference. 

Considerable time was devoted to defini- 
tions of educational and engineering terms 
which have widely different meanings in 
the countries represented. For example a 
“College of Technology” suggests an in- 
stitution that offers a Bachelor of Science 
degree in North America but in Great 
Britain it more commonly indicates an in- 
stitution giving a wide range of day and 
evening courses in cooperation with indus- 
try mostly on the trade school level, while 
in Belgium it would have a still lower level 
of academic rating. It is quite evident 
that the development of a standard inter- 
national terminology for engineering edu- 
cation is a desirable goal to pursue. 

With the annual influx of some. three 
thousand graduate students coming into 
the United States for advanced work and 
when we recognize that, a large number of 
these intend to take graduate level courses 
in engineering, then we can more fully 
appreciate that the Universities and Col- 
leges of Engineering of the United States 
have a very great interest in the minimum 
standards, the quality and the philosophy 
of engineering education beyond the At- 
lantie. 

We have much to give Great Britain 
and Western Europe from our sixty years 
of experience in engineering education 


INTERNATIONAL CONFERENCE 


study and analysis, but in turn we have 
much to learn from their many patterns 
of engineering education which have been 
especially designed to meet highly indus- 
trialized regions. 

Those of us who spent the five or six 
days in continuous conference together at 
these preliminary sessions were convinced 
that similar biennial sessions would be of 
great value in raising the quality and ef- 
fectiveness in engineering education in all 
of the eleven countries represented. 

In both war and peace the professional 
engineer must carry on major responsibil- 
ity for the industrial economics, the sci- 
entific advancement and the management 
accomplishment of each of the nations 
represented. The success of any Atlantic 
confederation must necessarily rely very 
largely on the cooperation of its scientific 
and engineering personnel. 

The sessions concluded by recommend- 
ing to EUSEC that biennially similar ses- 
sions be convened and that the next con- 
ference be held in one of the European 
countries September 27 to October 2, 1954 
with interim working committees desig- 
nated to preparing reports on those edu- 
cational problems that are of special in- 
ternational interest and concern to pro- 
fessional engineers. The Proceedings of 
the Organization Conferences will be 
available within a few weeks from Great 
Britain. 


1953 ASEE-GE Teaching Methods Seminar 


For the second consecutive year the 
General Electric Company is joining with 
the American Society for Engineering 
Edueation in sponsorship of a seminar on 
“Teaching Methods in the Advanced En- 
gineering Program.” The 1953 seminar 
will be held in Schenectady, New York, 
from June 15-20. 

The operation of the seminar will be 
somewhat similar to last year’s as recom- 
mended by Messrs. B. R. Teare, Jr. and 
K. B. McEachron, Jr. in the Journal of 
Engineering Education, January 1953. 
The present plans will include the appli- 
cation of some of the newer techniques, 
such as the use of a creative approach to 
the solution of a professional type engi- 
neering problem. Below is a rough sketch 
of the operation of this year’s seminar. 

Again, each portion of the seminar will 
have two phases. The first is the demon- 
stration of a teaching technique as used 
in the Advanced Engineering Program, 
and the second is the application of the 
technique to college teaching. 

One of the major pillars of teaching 
philosophy in the Advanced Engineering 
Program is “learning by doing.” The 
seminar therefore will teach the problem- 
solving method of learning, by using the 
method itself. Actual problems will be 
worked by the seminar members and as 
much as possible of the atmosphere be- 
tween the instructor and the student as 
used in the Advanced Engineering Pro- 
gram will be maintained. Most all A.E.P. 
lectures have evolved toward discussion 
periods with active participation by all 
present. 

The problems which will be assigned 
will be typical of problems encountered in 
the Program, but somewhat shortened to 
use more efficiently the time available. 
Most Program problems are of an analyt- 
ical nature and are designed to emphasize 
the firm foundation of understanding of 
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“a principle involved. Each of proposed 


problems for the seminar will require 
some time for solution, with the beneficial 
accompanying evaluation and discussion. 
Combined with the actual solution, the dis- 
cussion soon after submission of the re- 
sults firmly implants the material covered. 
The seminar will include evening sessions 
as well as morning and afternoon. 
Perhaps the largest benefit that the 
seminar members will receive will be 
through the free interplay of thoughts and 
ideas that flow between the participants. 
All members of the seminar will be housed 
in a single fraternity house on the campus 
of Union College in Schenectady. Thus 
housing and dining will be arranged to 
stimulate and maximize discussion. 
Certainly not all of the Advanced En- 
gineering Program is profitably spent in 
concentrated problem solution. Satura- 
tion of learning seems to occur if extra- 
curricular breaks are not included. The 
seminar members will likewise include 
breaks for an “entrance exam,” a smoker, 
and a “graduation banquet.” A tour of 


sections of the Schenectady Works and © 
Knolls Research Laboratory in addition to — 


conferences with engineers prominent in 
a given field will probably be arranged. 

Staff members representing most ac- 
credited colleges (Electrical or Mechanical 
curricula) have been contacted and asked 
to submit candidates for seminar member- 
ship. On the basis of providing a geo- 
graphical and curriculum-wise distribu- 
tion of members, 25 individual candidates 
will be invited to attend. 

All expenses including transportation 
for the members will be borne by the Gen- 
eral Electric Company. 

Any further information concerning the 
1953 ASEE-GE Seminar on Teaching 
Methods may be obtained from the Ad- 
vanced Engineering Program, General 
Electric Company, Schenectady 5, New 
York. 
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Discussion on “A Philosophy of Graphics” 


By JOHN SCOTT CAMPBELL 
Instructor in Electrical and Mechanical Engineering, California Institute of Technology 


John Rule’s recent paper on “A Philos- 
ophy of Graphics” should serve as a stim- 
ulus for all of us who teach this old and 
honorable subject. It should make us ask 
ourselves the question: Just what is 
graphics, and what can it do for the stu- 
dent in science and engineering toward the 
furtherance of his career? 

There are many ways of looking at 
graphics. Like the blind man making a 
Braille examination of the elephant, it 
depends very much upon our viewpoint. 
From the standpoint of the engineering 
draftsman, it is a language by means of 
which the engineer communicates his de- 
sign ideas to other engineers and to the 
man in the shop. A little better version 
of this viewpoint makes graphics the 
means for design itself, whereby the lay- 
out man clarifies his own original ideas by 
getting them down on paper. Those of us 
who advocate a touch of freehand drawing 
see graphics as a way to sharpen up the 
student’s powers of observation, and to 
improve his ability to visualize in three 
dimensions. Descriptive geometry looms 
large in any graphics course both as a 
practical methed of solution to knotty 
geometrical problems, and for its value 
in improving abstract visualization. Less 
emphasized now is the solution of prob- 
lems by graphical construction: all the old 
straightedge and compass constructions 
that produce such pretty designs, but 
which also at times are very useful. And 
still occupying an uncertain position in 
graphies is the whole field of representa- 
tion of data by graphs, ternary diagrams 
and the like, and the field of graphical 
calculation by function scales and nomo- 
graphie charts. 

Now this may seem like a large and 
helter-skelter collection of topics relating 
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to graphics. What is needed, perhaps, is 
a unifying viewpoint to tie it all down and 
put the loose parts in their proper places. 
Professor Rule’s discussion goes far to- 
ward supplying such a viewpoint. I 
would like to venture forth with another 
thought, for what it may be worth. 

The activities of both scientists and 
engineers may be classified broadly into 
three phases: The collection of data; its 
analysis and reduction to usable form; 
and its application in the solution of prov- 
lems. These divisions are not sharp, but 
rather lie upon a continuous scale. The 
thinking of an individual scientist or en- 
gineer ranges back and forth along this 
scale constantly, and, indeed, one mark of 
a good scientist or engineer may be the 
ability to be equally at home on all parts 
of the scale. In general, however, we may 
say that the scientists live mostly near the 
“data collection end” whereas the engi- 
neers are generally congregated at “ap- 
plications.” 

Both must spend time in the middle, 
however, where the important job of re- 
duction and interpretation is performed. 
Now let us inquire for a moment just what 
happens in this central region of our scale. 
A great deal of data reduction and prob- 
lem solving is done by straight intuitive 
reasoning. But long ago it was found 
that the intuitive ability of the human 
mind has its limits, and so a system of 
symbols was devised for recording quan- 
titative data, and rules developed to ma- 
nipulate and transform data without the 
introduction of distortion, in order to pre- 
sent it in a more appealing and under- 
standable way to the mind. From the 
viewpoint here being developed, this is 
mathematics. At the same time the scien- 
tists discovered that the most convenient 
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EXPERIMENTAL THEORETICAL DESIGN 
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ways of measuring things did not always 
yield results which were easy to visualize 
and hold in mental contemplation. And 
so new concepts were invented, like en- 
ergy, inductance and entropy which are 
not obviously present in nature to be 
sensed, but which seem to appeal to the 
mind in the sorting and comparing which 
makes up problem solving. 


Appeal to our Senses 


It is about here that graphics comes 
finally into this discussion. For the proe- 
ess of clarifying understanding logically 
starts with an appeal to our senses, of 
which the visual is most important. So 
I submit that graphics is, first a way of 
converting ideas into visual form so that 
they may be taken into the brain by the 
great main channel of communication with 
the outside world, the eye. To do this we 
employ pictorial devices to represent 
physical quantities: bar graphs, curves, 
positions on function scales and in the 
areas of charts, tone gradation, colors, the 
concept of contours of equal value and 
three dimensional models. 


I believe that we have hardly seratehed | Mid 
the surface of graphics, viewed in this way. : 
For this is more than a means to an end: Mis 
it goes into the most intimate processes of 
thought and determines the very shape 


and texture of the idea which we examine, Nat 
rework and finally turn out as a solution. 
How often is our trouble caused by “not Nev 


quite seeing it the right way”—and how 
often has the solution been unexpectedly 


smoothed by “A new viewpoint”? These Nor 
old expressions are founded upon experi- 
ence in a field which is essentially graphi- Ohi 


cal—a field as old as man, and at the same 

time one offering exciting tiie 

for new developments. Paci 
Professor Rule’s remarks have opened j 

the door to a whole new vista in graphics. — 

A part of this view, I believe, is suggested” = pag 

by the foregoing brief discussion. There” 

are many other aspects in this useful and 

interesting subject. I look forward to the Roel 

further development of Professor Rule’ 

philosophy of Graphics in the pages of 

ENGINEERING Epucation and other publi) *gout 

cations. 
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Illinois-Indiana 


*Kansas-Nebraska 


Michigan 


Middle Atlantic 


Missouri 


Location of Meeting 


West Virginia 
University 


Rose Polytechnic 
Institute 


Kansas State College 


Detroit Institute of 
Technology 


Section Meetings 


Dates 


April 17-18, 


1953 


May, 16, 1953 


May 9, 1953 


University of Delaware May 2, 1953 


Washington University April 11, 1953 


National Capital Area Howard University 


New England 


North Midwest 


Ohio 


Pacific Northwest 


Pacific Southwest 


Rocky Mountain 


“Southeastern 


Southwestern 


Upper New York 


May 9, 1953 


_ University of Vermont Oct. 10, 1953 


Marquette University Oct. 9-10, 1953 


University of 
Cincinnati 


Washington State 
College 


May 2, 1953 


April 24-25, 
1953 


San Jose State College Dec. 29-30, 


University of 
Colorado 


North Carolina State 
College 


University of 
New Mexico 
Rochester Institute of 
Technology 


1953 


April 11, 1953 


April 3 & 4, 
1953 
October, 1953 


Chairman of Section 


C. H. Cather, 

West Virginia Univer- 
sity 

H. A. Moench, 

Rose Polytechnic 
Institute 

M. H. Barnard, 

University of Nebraska 

C. C. Winn, 

Detroit Institute of 
Technology 

C. Bonilla, 

Columbia University 

G. F. Branigan, 

University of 
Arkansas 

L. K. Downing, 

Howard University 

E. T. Donovan, 

University of New 
Hampshire 

A. B. Drought, 

Marquette University 

H. K. Justice, 

University of 
Cincinnati 

J. P. Spielman, 

Washington State 
College 

C. M. Duke, 

University of Califor- 
nia at Los Angeles 

C. A. Hutchinson, 

University of 
Colorado 

D. V. Terrell, 

University of 
Kentucky 

M. L. Ray, 

University of Houston 

F. E. Almstead, 

State University of 
New York 


Members of the Society are welcome at all Section Meetings 


* No Date Set. 
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TEACHING POSITIONS AVAILABLE 


The following rules were adopted by the General Council of the ASEE: 


1. The privilege of advertising for teaching positions is extended only to colleges 
and technical institutes which are either Active or Affiliate Institutional Members of 


the ASEE. 


2. Advertisements must be for positions available only. No advertisements will be 


accepted for an individual seeking a job. 


3. Advertisements should not specify salaries. 
4, Advertisements must be submitted not later than the first day of the month pre- 


ceding the month of issue. 


5. Because of limited staff, the ASEE headquarters cannot maintain personnel files 


or supply detailed information about jobs. 


In replying to blind ads, address letters to 


American Society for Engineering Education, Northwestern University, Evanston, Illi- 


nois and give blind ad number. 


6. Information and rates for advertising in the Journal can be received by writing 


ASEE Headquarters. 


7. In order to conserve space and achieve uniformity, the privilege is reserved to 


rearrange advertisements. 


BROWN UNIVERSITY HAS OPEN- 
ings for Instructors and Research Assist- 
ants in the Fields of Electronics, Electrical 
Machinery, Experimental Stress Analysis, 
of Solids, Mechanics of Fluids, 
Thermodynamics, Transonic and Super- 
sonic Wind Tunnel Experimentation. 
Positions involve 4% time work and % time 
study or % time work and ¥% time study 
leading toward M.S. or Ph.D. degree. 
Salaries for June graduates are adequate 
and account is taken of experience and 
special qualifications. Write to: D. C. 
Drucker, Chairman, Division of Engineer- 
ing, Brown University, Providence 12, R. I. 


UNIVERSITY OF CALIFORNIA, 
Berkeley. September, 1953. Appoint- 
ments require teaching of basic courses to 
the field of specialization as well as ad- 
vanced courses in the field. Research and 
development activities are expected of all 
staff members. Civil Engineering: Profes- 
sor in Structural Engineering. Experi- 
ence: Outstanding engineering practice, 
research and teaching, to qualify for di- 
recting and developing research in struc- 
tural engineering and materials in addition 
to teaching graduate work. Associate Pro- 
fessors: 1 Engineering Materials, 1 Muni- 


cipal Engineering. Education: Minimum, 
M.S. or equiv. Engineering degree. Ex- 
perience: Minimum 10 years, should have 
considerable engineering practice or re- 
search and development experience in 
specialized field. Assistant Professors: 
1 Soil Mechanics, 1 Structural, 1 Construc- 
tion. Education: Minimum M.S, and two 
years research and development experience 
of Ph.D. Experience: Minimum 2 years 
including 1 year professional practice. 
Mechanical Engineering: Associate Pro- 
fessors: two, 1 in Heat Power Engineering 
and 1 in Metal Processing (resistance 
welding). Education: Minimum M.S. or 
equiv. Engineering degree and 2 years of 
research and development engineering ex- 
perience in industry. Experience: Should 
have 2 to 3 years industrial experience and 
some teaching in engineering subjects at 
college level. Instructor: two, 1 Heat 
Power Engineering and 1 Hydraulic Struc- 
tures. Education: Minimum Ph.D. degree 
or M.S. degree and 2 years of equiv. re- 
search and development engineering ex- 
perience in industry. Experience: Mini- 
mum none, desirable 1 year part-time 
teaching experience in engineering labora- 
tory courses. Apply to Dean of Engineer- 
ing. 
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INSTRUCTOR OR ASSISTANT PRO- 
fessor of Civil Engineering with advanced 
degree, to teach Mechanics. Rank and 
salary dependent upon training and experi- 
ence. Location, northern New York. 
Ap-l. 


ASSISTANT PROFESSOR OF CIVIL 
Engineering. Major activity will be in the 
area of Surveying and Mapping for which 
a background of experience is desirable; 
salary open. Ap-2. 


POSITION IN MECHANICAL ENGI- 
neering, Location, New Orealns. Field of 
Machine Design, Kinematics, Mechanisms. 
A. M. Hill, Tulane University. 


UNIVERSITY OF NOTRE DAME RE- 
quires teacher of Electrical Engineering, 
effective September, 1953; young man with 
doctorate and interest in servo-mechanism 
field preferred. Rank and Salary depend- 
ent on training and experience. Ap-3. 


CIVIL INSTRUCTOR (9 mo.): MAS- 
ter’s Degree with some practical experi- 
ence. Must be able to handle classes in 
Surveying, Fluid and Soil Mechanics, and 
Highways. Small university—Ohio. Eco- 
nomical living conditions. Ap-4. 


ASSISTANT OR ASSOCIATE PROFES- 
sor Mechanical Engineering: Duties, to 
instruct undergraduate students and de- 
velop post-graduate work. Time and facil- 
ities for research. Qualifications: Univer- 
tity graduate, preferably some post-gradu- 
ate training. Several years practical ex- 
perience which may include industrial 
graduate engineer training course. Clas- 
sification of appointee will depend upon 
qualifications of successful applicant— 
apply Nova Scotia Technical College, P. O. 
Box 1000, Halifax, Canada. 


INSTRUCTOR IN MECHANICAL EN- 
gineering to teach Thermodynamics and 
Analytical Mechanics Courses. Opportu- 
nity for graduate study. Apply to Prof. 
Alexander W. Luce, Pratt Institute, Brrok- 
lyn 5, N. Y. 


ASSOCIATE PROFESSOR OF ME- 
chanical Engineering to be responsible for 
Thermodynamics and Heat Power instruc- 
tion including the laboratory. Opportu- 
nities for reseach or consulting work with 
local industry. Apply to Prof. Alexander 
W. Luce, Pratt Institute, Brooklyn 5, 
N. 
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New Members 


ADAMS, CLEVELAND L., Head, School of Tex- 
tile Technology, Alabama Polytechnic In- 
stitute, Auburn, Ala. W. C. Knight, A. S. 
Chase. 

Apams, Maurice D., Assistant Professor of 
Physics, Purdue University, Lafayette, 
Ind. A. P. McDonald, G. Flake. 

AXTELL, JOHN D., JR., Associate Research 
Engineer, University of California, Berk- 
eley, Calif. A.M. Saunders, E. D. Howe. 

BALDWIN, LEonaRD B., JR., Assistant Pro- 
fessor of Civil Engineering, University of 
Idaho, Moscow, Idaho. J. T. Norgord, 
H. W. Silha. 

BARTLETT, Paut E., Coordinator of Engi- 
neering Classes, University of Colorado, 
Denver Extension, Denver, Colo. K. H. 
Stahl, C. A. Hutchinson. 

BAvER, WALTER H., Professor of Chemistry, 
Rensselaer Polytechnic Institute, Troy, 
N. Y. A. B. Bronwell, W. R. Woolrich. 

BEHLKE, CHARLES E., Assistant Professor of 
Civil Engineering, University of Alaska, 
College, Alaska. E. H. Beistline, E. F. 
Rice. 

Brown, CHESTER R., Assistant Professor of 
Industrial Arts, University of New Mex- 
ico, Albuquerque, N. M. C. T. Grace, R. 
J. Foss. 

Buer, Howarp H., Assistant Professor in 
Civil Engineering, University of Delaware, 
Newark, Del. D. A. Arm, H. S. Bueche. 

CARNEY, CHARLES J., Jr., Managing Direc- 
tor, Society of Industrial Packaging and 
Materials Handling Engineers, Chicago, 
Ti. N. A. Parker, L. A. Rose. 

CASHEN, WILLIAM R., Professor of Mathe- 
matics, University of Alaska, College, 
Alaska. E. H. Beistline, E. F. Rice. 

ComMER, JoHN W., Associate Professor of 
Civil Engineering, Oklahoma A. & M. Col- 
lege, Stillwater, Okla. D. M. MacAlpine, 
B. M. Aldrich. 

CumMINGs, Mary H., Assistant Professor of 
Mathematics, University of Rhode Island, 
Kingston, R. I. E. M. Pease, J. R. K. 
Stauffer. 

Dawson, Epwarp, Professor of Engineering 
Research, Pennsylvania State College, 
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State College, Pa. 
Stavely. 

D’Azzo, JoHN J., Associate Professor of 
Electrical Engineering, USAF Institute 
of Technology, Dayton, Ohio. C. H. 
Houpis, W. J. Price. 

DELUISE, FRANK J., Research Assistant-Ex. 
periment Station, University of Rhode 
Island, Kingston, R. I. H. Campbell, D, 
Bradbury. 

DeMakrsE, JENE E., Instructor in Engineer. 
ing Graphics, University of Maine, Orono, 
Me. M. McCleary, A. S. Campbell. 

DEONIK, WALTER A., Instructor in Engineer- 
ing Drawing, Case Institute of Technol- 
ogy, Cleveland, Ohio. O. M. Stone, A. M. 
Belavic. 

Dossins, L., Business Coordinator, 
Fenn College, Cleveland, Ohio. M. B. 
Robinson, D. C. Fabel. 

EnsLow, RIDLEY M., JR., Assistant Manager, 
Tech. Book Dept., The Macmillan (Co. 
New York 11, N. Y. C. L. Skelley, A. B. 
Bronwell. 

FisHer, C. Jor, Head, Refrigeration Dept, 
Oklahoma A. & M. College, Stillwater, 
Okla. H. P. Adams, H. Lineback. 


E. A. Walker, E. B 


Pennsylvania 


Engineering Mechanics, 
J. W. 


State College, State College, Pa. 
Breneman, R. K. Vierck. 

HERBEIN, Haroup J., Assistant Professor of 
Engineering, Pennsylvania State College, 
State College, Pa. T. S. Rung, V. E 
Neilly. 

Hitt, W. Scort, Manager, Technical Re 
cruiting, General Electric Co., Schenectady, 
N. Y. M. M. Boring, D. S. Roberts. 

Hotroyp, Howarp B., Associate Professor 
of Mechanical Engineering, Iowa State 
College, Ames, Iowa. H. M. Black, H. J. 
Stoever. 

Hosterrer, ABRAM E., Professor, Shop 
Practice, Kansas State College, Manhat 
tan, Kans. R. C. Potter, M. A. Durland 

JENKINS, RAYMOND E., Associate Profess0 
of Mechanical Engineering, Southwester 
Louisiana Institute, Lafayette, La. F. ¥. 
zur Burg, P. A. Chieri. 
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KauisH, AIDA, Instructor in Mathematics, 
Polytechnic Institute of Brooklyn, Brook- 
lyn, N. Y. E. Hausmann, H. 8. Rogers. 

Kerr, Huan B., Assistant Professor of Me- 
chanical Engineering, University of Ala- 
bama, Tuscaloosa, Ala. G. H. Backer, H. 
Kuengel. 

KroMP, M., Assistant Professor of In- 
dustrial Engineering, University of Flor- 
ida, Gainesville, Fla. E. P. Martinson, D. 
B. Wilson. 

LEWIECKI, EpwarkD M., Instructor in Me- 
chanics, U. S. Military Academy, West 
Point, N. Y. A. Higdon, R. G. Valpey. 

Lewis, EpwaRD H., Assistant Professor of 
Mechanical Engineering, University of 
Florida, Gainesville, Fla. J. E. Kiker, T. 
L. Bransford. 

Lewis, FraNK T., Manager, Manufacturing 
Personnel Development Services Dept., 
General Electric Co., Schenectady, N. Y. 
M. M. Boring, D. S. Roberts. 

Li, M. C., Assistant Professor of Civil Engi- 
neering, University of Akron, Akron, Ohio. 
R. D. Landon, E. K. Hamlen. 

Lincotn, RoBert T., Head, Electrical De- 
partment, L. I. Agricultural and Technical 
Institute, Farmingdale, N. Y. A. B. 
Bronwell, W. R. Woolrich. 

LoopE, GARRETT, Instructor in Mechanical 
Engineering, General Motors Institute, 
Flint, Mich. H. M. Dent, V. M. Irwin. 

McCracKkEN, LESLIE G., JR., Instructor in 
Electrical Engineering, Pennsylvania 
State College, State College, Pa., (On 
leave); Electronic Scientist, Naval Re- 
search Laboratory, Washington, D.C. G. 
Abraham, J. Harms. 

MILLER, WENDELL E., Assistant Dean of En- 
gineering, University of Illinois, Urbana, 
Ill. S. H. Pierce, H. H. Jordan. 

MILLETT, MERLIN L., JR., Assistant Profes- 
sor of Aeronautical Engineering, Iowa 
State College, Ames, Iowa. G. Murphy, 
E. W. Anderson. 

JaMEs A., Director, Planning, 
Building and Zoning, Sarasota, Fla. J. 
Weil, J. Reed. 

Myers, Earu A., Instructor in Agricultural 
Engineering, Pennsylvania State College, 
State College, Pa. E. B. Stavely, L. S. 
Rhodes. 

Porter, Pau C., Director of Personnel-En- 
gineering Staff, General Motors Corpora- 
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tion, Detroit, Mich. K. A. Meade, R. L. 
McWilliams. 

REINHARDT, GEORGE C., Director, Military 
Art, The Engineer School, Fort Belvoir, 
Va. W.N. Underwood, E. J. Peterson. 

RICHARDS, ALVIN M., JR., Assistant Profes- 
sor of Civil Engineering, University of 
Akron, Akron, Ohio. W. M. Petry, E. R. 
Wilson. 

RICHTER, JERRY G., Instructor in Mechan- 
ical Engineering, Pennsylvania State Col- 
lege, State College, Pa. C. Birnie, Jr., E. 
B. Reynolds. 

ROBERTS, VERNE E., Assistant Professor of 
Mathematics, University of Alaska, Col- 
lege, Alaska. E. H. Beistline, E. F. Rice. 

SHEARER, JAMES E., Assistant Professor of 
Mechanical Engineering, University of 
Akron, Akron, Ohio. E. R. Wilson, M. 
Bezbatchenko. 

MicHakEtL, Instructor in Civil Engi- 
neering, Fenn College, Cleveland, Ohio. J. 
Arendt, F. V. Higgins. 

SHUPE, JOHN W., Assistant Professor of 
Applied Mechanics, Kansas State College, 
Manhattan, Kans. A. O. Flinner, R. E. 
Crank. 

SIEVERS, GEORGE A., President, Industrial 
Engineering Institute, Milwaukee, Wis. 
B. G. Elliott, W. S. Coffingham. 

SmitTH, Bos L., Instructor in Civil Engineer- 
ing, Kansas State College, Manhattan, 
Kans. M. A. Durland, R. C. Potter. 

StaPpH, Horace E., Assistant Professor of 
Mechanical Engineering, University of 
Texas, Austin, Tex. B. F. Treat, W. R. 
Woolrich. 

STUMPE, WARREN R., Instructor in Mechan- 
ies, U. 8. Military Academy, West Point, 
N.Y. A. Higdon, R. G. Valpey. 

THOMPSON, ARTHUR T., Associate Professor 
of Engineering Research, Pennsylvania 
State College, State College, Pa. A. Addi- 
son, R. A. Hussey. 

TuorsoN, INGOLF E., Associate Professor of 
Architecture, Kansas State College, Man- 
hattan, Kans. R. C. Potter, M. A. Dur- 
land. 

VaN ZEELAND, WILLIAM A., Assistant Pro- 
fessor of Electrical Engineering, Milwau- 
kee School of Engineering, Milwaukee, 
Wis. S.S. Neu, R. J. Ungrodt. 

WakaAl, THEODORE Y., Assistant Professor of 
Chemical Engineering, Lafayette College, 
Easton, Pa. R. R. Jones, J. G. Reifsnyder, 
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WenR, MENTZER RUSSELL, Professor and 
Head of Physics, Drexel Institute of Tech- 
nology, Philadelphia, Pa. R. V. Giles, S. 
J. Leonard. 


WENIGER, WILLIBALD, Head of Physics and 


Electrical Engineering, University of 
Alaska, College, Alaska. E. H. Beistline, 
E. F. Rice. 


NEW MEMBERS 


WINTER, WESLEY P., Instructor in Indu. 
trial Engineering, Pennsylvania State Col. 
lege, State College, Pa. R. S. Farwell, E 
E. Bullinger. 

Youne, WituiaM R., Instructor in Engineer 
ing Drawing, Iowa State College, Ames, 
Iowa. J. S. Rising, J. K. Walkup. 


464 new members elected this year 


Reserve this date... . 


June 22-26, 1953 


ANNUAL MEETING 


UNIVERSITY OF FLORIDA 
GAINESVILLE, FLORIDA 
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Instructor observes wave forms with viewing attachment before making oscillogram 


Low-cost portable oscillograph 
designed for school applications 


EXTREME SIMPLICITY of operation and low information contact your nearest G-E Ap- 
cost are two features which make General = paratus Sales Office, or write for Bul- 


Electric’s new PM-18 oscillograph popular letin GEC-580 to General Electric Co., 
with technical and engineering schools. Section 687-125F, Schenectady 5, N. Y. 


_ FLEXIBILITY is assured in the design of the 
PM-18 oscillograph. Features include a variety 
of high-sensitivity galvanometers and adjust- 
able time sweep of 0.1 to 0.5 seconds. 

Complete with film-pack holder and film, 
the PM-18 may also be ordered with either 
a film holder using Polaroid-Land film or a 
continuous-drive film holder. For further 


Gu can rut your eorfidence tn 
GENERAL ELECTRIC. 


13 


YOUR COPY of this 
16-page bulletin, 
GEA-5526, containing 
information on the 
specially designed 
G-E Educational 
Equipment for electri- 
cal laboratories is 
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COUPEE GEO 


MECHANICAL ENGINEERING THERMODYNAMICS 


By DAVID A. MOONEY of Jackson and Moreland, Boston; 
formerly Assistant Professor of Mechanical Engineering, Massachu- 
selts Institute of Technology 


The broad Dp pg of MECHANICAL ENGINEERING THERMO- 
DYNAMICS is to explain a method of analysis, based on the science of 
thermodynamics, for processes involving the control or use of energy. 
The first part of the text is a detailed exposition of basic facts and 
methods. In later chapters Mooney treats engineering processes in- 
volving the conversion of energy from one form to another, the transfer 
of energy from place to place, and the storage of —- in various forms. 
Mooney has taken particular care to explain both the background and 
significance of all laws and definitions. 


540 pages - Published March, 1953 


By EGOR P. POPOV, University of California (Berkeley) 
The sequence of topics in Popov’s MECHANICS OF MATERIALS 
has already proven outstandingly effective in training many sections 
of engineering students at Berkeley. Used since 1950 by all instructors 
giving the Mechanics of Materials course, this sequence has enabled 
students to master the subject with remarkable facility. At the end 
of the course they have been able to solve problems that have baffled 
students trained by the conventional sequence previously followed. 
On comparable examinations, the average percentage grade of students 
trained according to the new plan has increased by 10% to 20%. 
In the Prentice-Hall Civil & Mechanical Engineering Series, N. W. 
Newman, Editor. 


455 pages - 6” 29" 


ELECTRONIC ENGINEERING PRINCIPLES, Second 
Edition 
By JOHN D. RYDER, University of Illinois 

This text is an analytical treatment that stresses the application of 
basic principles of electronics in all electrical engineering. ew Edition 
gives a broader treatment of amplifiers by including all three basic 
types—grounded cathodes, grounded gird and cathode follower. There 
is a new chapter on solid-state electronics, and the sections on feedback 
— general amplifiers and control of thyratons have been ex- 
panded. 

In the Prentice-Hall Electrical Engineering Series, W. L. Everitt, Editor 


Approx. 505 pages - Published December, 1952 


Send for your copies today 


PRENTICE-HALL, INC. 70 FIFTH AVENUE, NEW YORK 11 
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PHOTOELASTICITY—A CASE HISTORY 


IN BENT BEAM DESIGN ® MAXIMUM STRESS IN THE UPPER BEAM 
WAS REDUCED 25% BY REMOVING 300 POUNDS OF METAL» 


METHOD OFFERS SUCI 
SO ECONOMICALL! 


ONLY THE PHOTOELASTIC 
RESULTS SO QUICKLY 


MODEL MAKING KITS COMPLETE WITH PLASTIC, CUTTERS, SAMPLE TEMPLATES 
POLARISCOPES—5”, 6”, 8”, 10’, 12” FIELDS WITH BUILT-IN STRAINING FRAMES 


PHOTOELASTIC SUPPLIES CARRIED IN STOCK 


AUXILIARY EQUIPMENT—STRAINING FRAMES FOR EXISTING UNITS 
LOAD MEASURING CELLS—-CAMERAS—PROJECTION ACCESSORIES 
PARALLEL LIGHT SYSTEMS — COKER COMPENSATORS — OPTICS 


SEND FOR CATALOG 


CHAPMAN LABORATORIES—P.0. 207, WEST CHESTER, P 
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CROW ROTATING ELECTRIC 
MACHINE 


WITHOUT A PEER!!! 


For Teaching the 
CONSTRUCTION — OPERATION — APPLICATION 


of 


ELECTRIC MOTORS — GENERATORS — ALTERNATORS 
D.C. and A.C. (one, two and three phase) 


The Famous Crow 
ROTATING ELECTRIC MACHINE 
“Is Without a Peer” 
says the Head of a famous Dept. of Electricity 
@ MORE THAN 130 different operating machines can be constructed 


from one kit. @ Supplied with complete text-manual. @ Designed 
specifically for instruction purposes. @ No Special Wiring Necessary. 


WRITE TODAY FOR FREE ILLUSTRATED BULLETIN 


UNIVERSAL SCIENTIFIC COMPANY, INC. 


Box 336H VINCENNES, INDIANA 
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Outstanding Ro NALD 
ENGINEERING STATICS and DYNAMICS 


This step-by-step treatment uses deductive reason- 

Dan H. Pletta ing to develop students’ facility in analyzing and 
Virginia a plying to Prin- 

i i ciples highlighted by a wide variety of illustrative 
Reinet Sammie examples and problems. 772 illus., 26 tables, 392 


pages. $5.50 


STRENGTH of MATERIALS 


Reflects the problems, methods, and engineeri 
Max M. Frocht significance of strength of materials. ines pr 


IIinois is on t meaning of 

: and strain in design and in solving questions of ma- 
aaa terial failure. Modern experimental methods are 
introduced throughout. 462 illus., 15 tables, 439 

pages. $6. 


PRINCIPLES of ENGINEERING ECONOMY 


Third Edition of this authoritative, widely used 
Eugene L. Grant text and reference book covers the economic aspects 
Stanford University of engineering decisions, and explains the technique 
of answering the “Will it pay?” question in engi- 
neering situations. 28 ills., 55 tables, 623 pages. 
Teacher’s Manual. “$0. 


GAS TURBINES 
Presents thermodynamic principles, elements of de- 


Harry A. Sorensen sign, and construction features of gas turbine power 
Institute of Technology, plants. Covers open-cycle, closed cycle turbines; 
The State College of axial flow compressor and turbine; centrifugal, pos- 
Wiakteten itive displacement compressors; etc. 406 ills., 460 

pages. $6.50 


STEAM POWER PLANTS 


Covers the fundamentals of engineering applied to 


Philip J. Potter the design of steam power plants, emphasizing large 
University of central station - rinciples illustrated by 

ELECTROLYTIC MANGANESE and ITS ALLOYS 
Reginald S. Dean An all-inclusive record of the pcan made in the 
development and latest use of electrolytic manga- 


— wo atte and nese. Discusses its use in zinc, aluminum, titanium, 
Consultant; formerly special steels, etc. 168 ills., tables. $12. 
U. S. Bureau of Mines 


Order your books from... 


THE RONALD PRESS COMPANY « 15 E. 26 St., New York 10 


: 


Some of the 79 colleges which have. 
adopted this text in its first two years’ 


STRENGTH OF MATERIALS 


By Ferdinand L. Singer, New York University 


Bridgeport Engineering Institute 

California State Polytechnic 
College 

Case Institute of Technology 

City College of New York 

Colorado College 

Colorado School of Mines 

Cooper Union Institute of 
Technology 

Drexel Institute of Technology 

Fenn College 

Florida State University 

General Motors Institute of 
Technology 

Georgia Institute of Technology 

Hofstra College 

Illinois Institute of Technology 

Lafayette College 


Lawrence Institute of 
Technology 


Long Island Agricultural and 
Technical Institute 


Los Angeles City College 
Manhattan College 

New York University 

North Carolina State College 


North Dakota Agricultural 
College 


Northwestern University 
Norwich University 
Oklahoma A & M College 
Oregon State College 
Pennsylvania Military College 
Prairie View A & M College 


Queens University, Canada 
Roosevelt College 
Rutgers University 
State College of Washington 
Syracuse University 
Texas A & M College 
Texas Technological College 
Tri-State College 
Tufts College 
Tulane University 
U. S. Air Force Institute of 
Technology 
U. S. Merchant Marine Academy 
University of Alabama 
University of Arkansas 
University of Cincinnati 
University of Dayton 
University of Florida 
University of Hawaii 
University of Houston 
University of Iowa 
University of Kentucky 
University of Maryland 
University of Minnesota 
University of Nevada 
University of Oklahoma 
University of Pittsburgh 
University of Saskatchewan 
University of Tennessee 
University of Tulsa 
University of Wisconsin 
Utah State Agricultural College 
Valparaiso University 


HARPER & BROTHERS, 49 East 33d Street, New York 16 
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A COMPLETE 
PRINTING 
SERVICE ... 


Goop PRINTING does not 
just happen; it is the result of careful planning. 
The knowledge of our craftsmen, who for 
many years have been handling details of 
composition, printing and binding, is at your 
disposal. For seventy-five years we have been 
printers of scientific and technical journals, 
books, theses, dissertations and works in foreign 


languages. Consult us about your next job. 


PRINTERS OF THE 
JOURNAL OF ENGINEERING EDUCATION 


LANCASTER PRESS, Inc. 


PRINTERS - BINDERS ELECTROTYPERS 


ESTABLISHED 1877 LANCASTER, PA. 
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Boeing offers graduates 


ENGINEERING 
CAREERS with a future 


When you counsel students, you want 
to guide them toward careers that 
offer opportunities for advancement, 
for varied experience and stability. 
Boeing fulfills all these requirements. 
For no industry approaches this one 
in offering young engineers such a 
wide range of experience, or such 
breadth of application—from pure re- 
search to production design, all going 
on simultaneously. 


STABILITY 

Boeing is in its 36th year. Its Engi- 
neering Division, which has grown 
practically continuously, now numbers 
over 6000, in contrast to a peak of 
3500 at the height of World War II. 
Aircraft development is such an in- 
tegral part of our national life that 
young engineers can enter it with full 
expectation of a rewarding, long-term 
career. While the Boeing Engineering 
Division is large, it is so organi 
that each engineer is an individual 
who stands out in proportion to his 
ability. 

BREADTH OF EXPERIENCE 

Boeing is constantly alert to new tech- 
niques and materials—and approaches 
them without limitations. Extensive 
sub-contracting and major procure- 
ment programs — directed and con- 
trolled by engineers — afford varied 
experience and broad contacts and 
relationships. 


PRODUCTS 
Boeing produces C-97 military trans- 

rts, B-47 six-jet and B-52 eight-jet 

mbers. Through these fighter-fast 
jet bombers, Boeing has acquired an 
unmatched background in designing, 
building and flying multi-jet aircraft. 
It is the first American company to 
announce entry into the jet transport 


field. In addition, Boeing conducts a 
comprehensive guided missile pro- 
gram, research on nuclear-powered 
aircraft, and produces a revolutionary 
gas turbine. 


RESEARCH 

Boeing’s research facilities are unsur- 
passed in the industry. They include 
America’s only privately designed and 
owned trans-sonic wind tunnel, and 
acoustical, hydraulic, pneumatic, 
mechanical, electronics, vibration and 
physical research laboratories. 


OPENINGS 

Openings for graduates at Boeing lie 
in all branches of engineering, for work 
in aircraft designing, development, 
production, research and tooling. Also 
for servo-mechanism and electronics 
designers and analysts, and physicists 
and mathematicians. Boeing engi- 
neers work at engineering. The divi- 
sion is so organized that most draw- 
ings are made by draftsmen. 


LOCATION 

Boeing engineering activity is concen- 
trated at Seattle in the Pacific North- 
west and Wichita in the Midwest. In 
addition to skiing and mountain sports 
near Seattle, both communities offer 
fine fishing, hunting, golf, boating and 
other recreational opportunities. Both 
are fresh, modern cities with fine resi- 
dential and shopping districts, and 
schools of higher learning where en- 
gineers can study for advanced . 
degrees. 


INFORMATION 
If you or any of your students would 
like additional information about en- 
gineering careers at Boeing, write to 
John C. Sanders, Staff Engineer- 
Personnel, Boeing Airplane Company, 
Seattle 14, Washington. 


PROTECTIVE ATMOSPHERES 


By A. G. Hotcuxiss and H. M. WesBeEr, General Electric 
Company 

Covers a subject of steadily increasing value in industry. 
It treats the gases most often used, including properties and 
relative costs, how they are made, and how, where, and why 
they are used. A special chapter deals with remedies for pro- 
tective atmosphere ailments. Ready in Fune. Approx. 304 
pages. Prob. $7.50. 


INTRODUCTION TO THE THEORY OF 
FUNCTIONS OF A COMPLEX VARIABLE 


By Wo.rcanc Turon, Washington University 


The only book on this subject to develop all necessary 
proofs—no outside reference is necessary. Subject matter is 
presented in theorem-proof form, clearly setting forth 
axioms and definitions, and providing a firm grasp of funda- 
mentals. A thorough introduction to topology is presented. 
March 1953. 230 pages. $6.50. 


MICROWAVE SPECTROSCOPY 


Written at Duke University by WatTER Gorpy, WILLIAM V. 
and RALPH TRAMBARULO. 


This first book in the field covers theory, experimental 
techniques, and applications of the most powerful method 
yet discovered for investigating the effects of the nucleus on 
molecular spectra—and for studying nuclear spins and nuclear 
quadrupole moments. Contains full bibliography. Ready in 
May. Approx. 440 pages. Prob. $7.50. 


ELEMENTS OF ELECTRICITY, Fourth Edition 


By H. Timaie, Professor Emeritus, and ALEXANDER 
Kusko, both of The Massachusetts Institute of Technology 

A cover-to-cover revision of the well-known text which 
minimizes mathematics. The widely welcomed physical ap- 
proach is retained, but all material has been brought up to 
date so that basic ideas and principles are applied to problems 
of immediate interest. April 1953. 631 pages. Prob. $5.50. 


See the cover of this issue for news of two other Wiley books 
of interest. All books available on approval. Write to: 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N.Y. 
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Engineering Students 


can now study 


Engineering Literature 
ENGINEERS AS WRITERS 
Growth of a Literature 


By WALTER J. MILLER and 
E. A. SAIDLA 
Polytechnic Institute of Brooklyn 


This UNIQUE VOLUME demonstrates. how engineers—starting out with 
unarticulated techniques, a feeling for physical reality, and visions of shapes 
and structures—can render their work into straightforward, intelli- 
gible language. The materials employed in this demonstration in- 
clude (1) selections from the writings of sixteen great engineers of 
different periods and fields, and (2) discussions of the situations in 
which they wrote, the problems they encountered, the techniques 
they used; and the success they attained. Each discussion ends with 
valuable suggestions for further study. Ready in April. 


338 pages approx. 6x9 Illustrated Cloth 


NEW THIRD EDITION —BILLINGS’ 
APPLIED KINEMATICS 


By J. HARLAND BILLINGS 


Professor and Head, Department of Mechanical Engineering 
Drexel Institute of Technology 


This new text, designed for a basic course in kinematics, successfully 
presents the theory with a maximum of application to the problems 
of engineering and industry. Basic theorems and principles are 
developed rigorously from fundamentals, making full use of the 
student’s recently acquired physics and calculus, thereby giving him 
confidence in their use and usefulness. Theory is followed closely 
by illustration—generally by application to engineering and produc- 
jon. 


@ The power of the graphical method as an engineering tool is consistently 
exploited and integrated with the mathematical solutions. 


@ Numerous new problems are solved in the text, 
covering all but the simplest theory. 


@ Text is noteworthy for its coverage of such topics 
as: the problem of how to select standard gears 
to avoid interference and undercutting; short 
cuts possible by use of the phorograph; and the 
design of cams, on “specified maximum 
pressure angles.”’ 


@ Text is profusely illustrated. 

analog computer and au atic control has n ublishers Since 
added. Ready in April. 


360 pages approx.—6 x 9—IIlustrated—Cloth 


Send for your on-approval copies 
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BASIC MECHANICS 
OF FLUIDS 


By Hunter Rovse, a of Hydraulics and Director 


of the Iowa Institute of Hydraulic 


Research 


and J. W. Howe, Professor and Head, Department of 
Hydraulics and Mechanics 
both at the State University of Iowa 


Systematically developed from the principles of physics 
and mathematics, this new book is a sincere attempt to pre- 
sent a course of study that is a division of engineering me- 
chanics in fact as well as in name. It is truly a book on the 
mechanics of fluids, intended as a basis for study by all engi- 
neering students. 

Principles of kinematics and dynamics are first applied 
to the elementary motion of a fluid and the effect of each 
essential fluid property is then studied. Unifying this treat- 
ment is the constant stress on application of principles— 
regardless of type of fluid—to all problems of flow up to the 
point of juncture with thermodynamics. 


The 400 problems have a distinctly practical 2 ia 
flavor and they have been drawn from a variety of fields. 


April 1953 Approx. 246 pages Prob. $4.50 


revolution in drafting”’ 


SIMPLIFIED DRAFTING PRACTICE: A Modern 
Approach to Industrial Drafting 


By Wit.tam L. Hearty and Artuur H. Rau, doth with 
the General Electric Company. This is the new book setting 
forth industry-proved methods which have actually cut draft- 
ing time 30 to 50%, reduced awkward yards of drawings to 
amazingly handy size, and made drawings far easier to read 
and interpret. 


March 1953. 156 pages. 814 by 11. Student Edition, $4.00 


Copies of these books, and those discussed on page 22 of this 
issue, are available on approval. Write to: 


JOHN WILEY & SONS, Inc. 
York 16, N.Y. 


440 Fourth Avenue 
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